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CHAPTER I. INTRODUCTION 
Changes In farm land values reflect the changes in the net returns 
to farm land. As the net returns to farm land rise or fall, farm land 
values are expected to rise or fall, respectively, all other things 
equal. Since the late 1930s, farm land values have had a predominantly 
upward trend with only a few brief periods of falling farm land values. 
During the latter half of this same period, the trend in net returns to 
farm land has not always been in accordance with the expected relation­
ship between farm land values and the net returns to farm land. From 
1930-1950, the rise in land values appeared to be associated with the 
increase in productivity and the accompanied increase in net farm returns 
(Reynolds and Timmons, 1969). However, from the period 1950-1980, during 
which farm land values continued to increase, the net returns to farm 
land measured as net farm income sometimes showed trends of declining. 
The prolonged rise in land values has important implications for the 
agricultural sector. For one reason, land prices are an important factor 
determining the total value of farm assets. Even more so in recent 
decades, farm land values (prices) as a proportion of the total value of 
farm assets have been Increasing. For example, in the late 1970s, farm 
real estate value was approximately 70 percent of the total value of farm 
assets (Evans, 1980) while in the early part of the 19508, farm real 
estate value was only 58 percent of the total. 
Another important factor generating interest in the markedly posi­
tive trend in farm land prices is that an increasing share of the total 
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net returns to farming Is In the form of capital gain on farm land 
values. Although the capital gain on farm land values is an important 
source of the total net return to farm land, it is not equivalent dollar 
for dollar to realized net returns earned from farming, renting, or 
leasing farm land. The portion of total net return in the form of a 
capital gain often cannot be realized until the farm land Is sold.^  In 
an evaluation of the U.S.D.Â. data series on income to farm production 
assets and the value of farm production assets, Hottel and Evans (1980) 
point out that during the 1940s the annual capital gains on farm 
production assets were less than half of the estimated returns to equity. 
However, in the late 1970s, capital gains often matched or exceeded the 
annual realized net farm returns. 
There are numerous other implications of rising farm land prices for 
the agricultural sector. For example, while Increasing prices of farm 
land have a favorable impact on the equity position of existing and long 
established farm land owners, for beginning farmers these rising prices 
are indicative of a relatively high debt-equity ratio and an unfavorable 
cash-flow position. Farm operators hopeful of owning a farm find that 
this trend diminishes the possibility of owning a farm or purchasing the 
desired size of farm. 
Hence, in aggregate, all of these factors suggest that rising farm 
land prices are determining the future demographic patterns of farm 
ownership, as well as the patterns of farm size. All of these factors 
T^he capital gain on farm land can be realized by the owner before 
the land Is sold by borrowing on the market value of farm land. 
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appear to have created considerable interest in the factors determining 
the rising land values. 
The inconsistency between farm land values and the net return to 
farm land has stimulated a keen interest in the structural factors 
influencing the value of farm land. The research by Chambers (1924), 
Scofield (1965), Melichar (1979), and others has been an attempt to 
resolve the seemingly paradoxical relationship that has occasionally 
existed between farm land values and the net returns to farm land. It 
has been the divergence between trends in farm land values and economic 
measures of net farm land returns which has caused rising farm land 
prices to be a major concern in the agricultural sector. The source of 
the concern stems from the fact that rising farm land values cannot be 
sustained unless they are supported by increases in the returns to farm 
land. These concerns were expressed by researchers such as Nowell (1947) 
and Larsen (1948). 
The economic returns to farm land are estimates of the value of the 
productivity of farm land. In the context of economic theory, the 
economic returns to farm land are generated by the productivity of farm 
land. In equilibrium, the economic returns to farm land are equal to the 
value of the marginal product of farm land. 
In empirical studies, the most common measure of the returns to farm 
land has been net farm income. But, net farm income is not a good 
measure of the return to land or the marginal product of land because net 
farm income also includes the returns to the operator's labor. Despite 
the inadequacy of net farm income as a measure of the returns to farm 
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land, many people are concerned about the ratio of net farm income to 
fai'M land value. They have come to expect, primarily from observation, 
that farm land values rise when net farm incomes rise and that farm land 
values fall when net farm incomes fall. 
The statistical significance of net farm income as an important 
explanatory variable in many empirical land value models has helped to 
further establish the general concensus that net farm income should vary 
positively with farm land values. However, the positive relationship 
between farm land values and net farm income has not always held to be 
true. When this positive relationship has not occurred, researchers have 
attempted to reconcile the inconsistency. For Chambers (1924), the 
paradox was resolved by specifying a land value model which includes the 
capitalized value of expected increments in the net return to farm land, 
as well as the capitalized value of the current net returns to farm 
land. 
Much of the research following Chambers lost sight of the importance 
of expected increases in future net returns to farm land. One of the 
most notable research efforts following Chambers was carried out by 
Scofield. Scofield examined the relationship between farm land values 
and net returns for various subperiods between the mid-1930s, through the 
early 1950s. Scofield emphasized those factors changing the demand for 
farm land such as nonagricultural uses, technological factors influencing 
the optimal size of the farm, and the capitalization of benefits from 
government support programs. The research by Tweeten and Martin (1966), 
Herdt and Cochrane (1966), Chryst (1965), and Reynolds and Timmons (1969) 
provided additional empirical results to support the hypotheses. 
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The robustness of many of the empirical land value models developed 
In the same spirit as that of Scofleld has been limited. Pope et al. 
(1979) have found that these empirical models do not have the same 
explanatory and predictive ability when more recent data are used. The 
consequence is that these models apparently do not accurately capture the 
factors which determined farm land prices. 
Melichar's (1979) approach in resolving the paradox has been 
essentially the same as Chambers' (1924). Whereas Chambers evaluates the 
trends in values and returns to farm land by using a data series on cash 
rents and the value of cash rented farm land, Melichar utilizes a 
U.S.D.Â. data series on the residual return to equity from farm 
production assets and the value of farm production assets. Melichar's 
principal conclusion is the same as Chambers'. He argues that the high 
real value of farm production assets and the low returns-to-value ratio 
can be fully explained by the expected Increases in the net returns. 
This study focuses on the arguments of Chambers and Melichar in 
explaining the rising farm land values. 
Statement of the Problem 
Historically for the U.S., farm land values have generally been 
explained by the net returns to farm land. However, after 1950, the 
association between farm land values and net farm land returns has become 
less predictable (Reynolds and Timmons, 1969). The money value of farm 
land has shown a steady rise for the last three decades. The rise in 
land values has exceeded the change in the general price level; hence. 
6 
the real value of farm land has Increased. In real terms, farm land 
value has Increased more rapidly than net farm Income. Further, since 
the early 1970s the returns-value ratio has declined significantly for 
many areas in the U.S. (Reinsel and Reinsel, 1979). Prior to 1970, there 
have been numerous other periods where the farm land value has risen 
despite steady or falling returns to farm land. 
The inconsistency between recent trends in economic measures of net 
farm land returns and farm land values presents a query for many 
researchers investigating agricultural land values. Since the results 
above are difficult to explain on the basis of trends in net returns to 
farm land, some researchers argue that farm land values can be explained 
by the speculative demand for land rather than any real change in the 
structural factors determining land values. The general claim of many 
researchers has been that farm land prices are too high (Scofleld, 1965, 
and Reinsel and Reinsel, 1979). 
In an attempt to explain trends in farm land values, the conven­
tional partial equilibrium land value models developed since the early 
1950s have relied on the fundamental concepts of the Income capitaliza­
tion approach used in the theory of value for financial assets. This 
approach emphasizes that the value of an asset such as farm real estate 
Is equal to the present value of the stream of net receipts expected to 
be earned over the life of the asset. As is quite apparent, this 
approach centers around the returns generated by the asset. In accord­
ance with this approach, many of the land value models developed since 
the early 1950s have included as key variables current net farm 
7 
Income and factors Important in determining net farm income such as 
measures of soil fertility, output or yield, and locational or proximity 
characteristics of the farm land. The empirical estimates of many of the 
land value models have emphasized measures of net farm land returns as 
the single most important determinant of farm land values. 
As stated earlier, the results of the traditional land value models 
have found it increasingly more difficult to explain a significant 
portion of the variation in land values by variation in current net farm 
land returns. In general, the results of the traditional land value 
models have not been able to justify current land prices, and this has 
resulted in a reexamination of the theoretical models used to explain 
farm land values. The discrepancy between the empirically justifiable 
farm land values and the actual farm land values has generated consider­
able theoretical debate. Some of the hypotheses proposed to explain 
rising farm land values and the relationship between farm land values and 
farm land returns Include the capitalization of benefits of farm 
programs, farm enlargement, nonfarm Investment, population growth, credit 
conditions, Inflation, and taxes. 
More recently, emphasis has been focused on the impact of the 
expected Increase in net farm land returns on farm land values. The 
investigation by Chambers provides the earliest known study that 
addresses the Importance of expected Increases in net farm land returns 
in explaining the relationship between farm land values and current net 
farm land returns. Chambers gives particular attention to the fact that 
the net farm land returns may be expected to grow. Consequently, if the 
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growth of the return stream Is also capitalized Into the value of farm 
land, then the paradox between trends In farm land values and net farm 
land returns disappears. 
Similarly, recent work by Mellchar has also sought to account for 
this relationship between land values and returns. Mellchar's study, 
like Chambers', recognizes the Importance of the expected growth In net 
farm land returns In determining current farm land values. 
Mellchar places his analysis in the context of the value of farm 
production assets (consisting largely of the value of farm real estate) 
and the residual returns to production assets. Mellchar points out that, 
since the mid-1950s the annual net return to farm assets has been 
growing. Farm land owners or buyers, he argues, have legitimately 
capitalized future growth in net farm returns into the value of farm 
land. Accordingly, empirical land value models that consider the 
expected growth of future net returns to farm land should be able to 
justify current farm land values and trends. 
Objectives of This Study 
The general objective of this study is to explain the long-run trend 
In farm land values. In addressing this objective, particular attention 
is given to the importance of expected growth in net farm land returns 
and inflation in explaining the observed relationship between farm land 
values and farm land returns. The specific objectives of this study are 
( 1) to develop a theoretical land value model which considers the impact 
of the expected growth rate of future net farm land returns and 
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Inflation; (2) to derive an empirical land value model to test the 
validity of the income growth hypothesis (proposed by Chambers and 
Melichar) for farm land values for several states in the U.S.; and (3) to 
estimate the impact of expected growth in net farm land returns on farm 
land values, along with the impact of other explanatory variables. 
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CHAPTER II. THEORETICAL BACKGROUND 
An Important objective of this chapter Is to provide a conceptual 
framework for analyzing the Impact of anticipated growth in farm land 
returns on farm land values. This chapter consists of two main sections. 
In the first section, the literature review is presented. The literature 
review emphasizes the major approaches used in the past to explain farm 
land values. The second section provides the development of the 
theoretical land value model. 
literature Review 
There is a rich collection of studies which has investigated the 
factors associated with changes in farm land values. Much of the 
research concerning land value has focused on the variation in land 
prices within a given land use category. The general aim of these 
studies has been to determine how one parcel of land is differentiated 
from another to account for the variation in land prices. David Ricardo 
(1937) and 6. H. Von Thunen (1966) helped develop the general approach of 
explaining agricultural land value on the basis of productivity and 
spatial factors. Ricardo saw the variation in soil fertility as an 
explanation for the differences in economic rent of land. Von Thunen's 
exposition of the economic rent emphasized the importance of location and 
transportation factors relative to a market center. 
The agricultural land value studies have built on these concepts and 
have tried to test empirically the importance of these and other factors 
In determining farm land values. The traditional models have Included 
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variables to account for variation In income, location and proximity 
factors, population growth, climate, etc. 
One of the earliest comprehensive studies examining farm land 
values, and their relationship to net farm land returns, was published in 
1924 by Clyde Chambers. Chambers evaluated data collected in the 1920 
Census of Agriculture on cash rents and the value of cash rented farm 
land. Chambers' study is Important in several regards. First, his study 
was an extensive investigation of the first nationwide data series on 
cash rents and the value of cash rented farm land collected by the 
Agricultural Census. These data series provided an opportunity to examine 
the relationship between farm land values and net farm returns on a 
highly disaggregated basis, as well as state by state, for most regions 
of the country. Second, Chambers was addressing a problem quite similar 
to the one addressed in this study. He wanted to explain current and 
long-run trends in farm land values that had appeared to be far out of 
line with current net farm land returns during the period 1910-1920. 
Third, and most important, the theoretical land value model, which served 
as a foundation for Chambers' empirical analysis, considered the impor­
tance of the anticipated increments in net farm land returns. Essen­
tially, the theoretical land value model used by Chambers had two 
principal elements: (1) the capitalized value of current net farm land 
returns and (2) the capitalized value of the expected increase in net 
farm land returns. In the empirical analysis, Qiambers used net cash 
rent as a measure of the net farm returns. He showed, through compara­
tive static analysis, that as the rate of Increment in net farm land 
12 
returns gets larger, the lower the returns-to-value ratio. For selected 
farming regions in the U.S., he evaluated, with cash rent data, the 
trends in the returns-to-value ratio by considering realistic values for 
the capitalization rates and annual cash rents' growth rates. Chambers 
concluded that the low returns-to-value ratios experienced by these 
farming regions could be explained largely by expectations of increases 
in net farm returns. In summary. Chambers' study points out that low 
returns-to-value ratios appropriately characterize the relationship 
between values and net returns when net returns to farm land are expected 
to grow. 
The significanca of the expected growth in future net farm land 
returns in explaining trends in farm land values was not apparent in many 
of the farm land value studies following Chambers. In Walker's (1979) 
view, many of the insights provided by Chambers were overshadowed by new 
research directions during the 1930s, which emphasized improving the 
appraisal procedures, and during the 1940s and 1950s, which focused on 
the implementation of new farm technology and government price support 
programs. 
The basic land value model developed by Scofield (1965) underscores 
one of the classic models developed since Chambers'. The variables 
Included in the basic model attempted to measure the impact of the 
capitalized benefits of farm programs, farm enlargement, nonfarm invest­
ment, credit availability, and future farm land appreciation. Other 
studies, notably Tweeten and Martin (1966) and Klinefelter (1973), are 
representative of the approach of many agricultural land value studies. 
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Tweeten and Martin developed a simultaneous equation model for 
explaining farm land prices. They estimate land prices by ordinary, 
recursive, and autoregresslve least squares procedures. The equations 
are estimated with an annual U.S. time series for 1923-1963. They 
suggest alternative hypotheses to explain the land price spiral since 
1950. These hypotheses include: 
a) competition for land to consolidate holdings in order to achieve 
economies of scale, 
b) capitalized benefits of farm programs tied to acreage restric­
tions , 
c) appreciated values of farm land, 
d) population growth, 
e) nonfarm investment in farm land, 
f) changing farm financial structure, and 
g) concentration of wealth among operators of large farms. 
The results of the simultaneous equation econometric model provided 
good estimates of farm land prices. They found the two most Important 
variables explaining Increase in farm land prices between 1950 and 1963 
to be capitalized benefits from government programs tied to land and farm 
enlargement. 
Klinefelter examined the value of Illinois farm land for the period 
1950-1971. He identified the major variables affecting the changing 
value of Illinois farmland and estimated the effect of these variables. 
The most Important variables selected were net rent, average farm size, 
the number of voluntary transfers of farm land, and expected capital 
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gains. Other variables tested were Inflation, farm enlargement, and 
government programs. Klinefelter used time-series data In a least 
squares regression procedure. Net rent, average farm size, number of 
voluntary transfers of farm land, and expected capital gains were able to 
explain 97.3 percent of the variation remaining in the deflated values of 
Illinois farm land values. 
The study by Pope et al. (1979) has provided evidence that the 
explanatory capabilities of land value models, such as the ones developed 
by Tweeten and Martin, and Klinefelter, may be inadequate when more 
recent data is used. Pope et al. found that earlier econometric models 
of farm land values do not reflect accurately relevant changes in the 
structure and characteristics of the farm land market. 
There are several studies that have taken a different empirical 
approach in explaining farm land values. For example, Harris and 
Nehrlng (1976), and Lee and Rask (1976) also considered the impact of tax 
rates, mortgage rates, and inflation on farm real estate values. 
Harris and Nehrlng derive a maximum bid price model based on a 
theoretical model of bidding potential developed by Pratt (1964). The 
foundation for the bid price model is a utility function which is a 
function of expected utility associated with the level of assets held by 
the decision maker, the risky asset, and the bid price. By using a 
Taylor-series expansion, they are able to approximate the bid price by 
solving the maximization equation which is in the form of a quadratic. 
In the solution, the maximum bid price is defined in terms of the 
expected value of the discounted value of the risky asset and the 
decision maker's relative risk aversion. They consider the theoretical 
Implications of changes In expected Income, net worth, marginal tax 
rates, the discount rate for pure time preference, and the expected rate 
of growth of after-tax Income. The model Is applied to cash-grain farms 
In Iowa In order to demonstrate the relative Importance of the variables 
In explaining the maximum bid price and the resulting Implications for 
the structure of the agricultural sector. 
Lee and Rask use a capital budgeting approach for evaluating land 
values. The underlying assumption is that land purchased Is financed 
with borrowed capital. The decision rule for this approach is to Invest 
if the present discounted value of net receipts Is equal to or greater 
than the present discounted value of the outlays. This approach empha­
sizes such factors as the down payment, interest rates, amortization 
period, and Income tax. After using a set of base line data to compute 
the maximum bid price for land in the cornbelt region, they are able to 
evaluate the sensitivity of the bid price to changes in some of the key 
variables. They also consider the bidding potential of a buyer according 
to buyer characteristics. Based on the differences in buyer character­
istics, they are able to justify the then current cornbelt land prices in 
the range of $2,500 and $3,000 per acre. Lee and Rask identified 
expectations concerning future economic trends and financial position at 
the time of purchase as major determinants of the maximum bid price. 
In a more recent study, Mellchar (1979) has been concerned about the 
claim that farm land returns do not accurately account for current levels 
of farm land values. Whereas some researchers hint that there are 
speculative forces behind the rise In land values, Mellchar's explana­
tion, like that of Chambers', stresses the Importance of the growth of 
the Income stream. Mel1char examines national trends In the value of 
farm production assets and the return to farm production assets. In 
essence, he states that increases in farm asset values reflect increased 
farm asset earnings, and that the low asset earnings to value ratio 
reflects expectations of continued future asset earnings increases. He 
reports that between 1954 and 1978 the real return to farm assets grew at 
the average rate of 4.25 percent (Mellchar, 1979). This, he states, is 
contrary to the common belief that residual returns to farm assets have 
fallen relative to farm real estate prices or total value of farm assets. 
By making use of the financial asset growth valuation model, Mellchar 
points out that real capital gains on farm production assets are fully 
explained by the growth exhibited in the current returns to these 
assets. 
The overall conclusion of Mellchar's investigation is that the rise 
in the real value of farm real estate can be explained by viewing farm 
real estate as a "real growth asset," similar to the way investors 
characterize a growth stock. In his analysis, he is able to show that 
the rise in the value of farm assets can be traced to rises in farm real 
estate prices. More specifically, Mellchar argues that the cause of the 
rise in farm asset values is the growth In current returns to farm 
assets. Mellchar concludes, due to the expected growth in current 
returns, real capital gains are an integral part of the return to farm 
real estate. 
Doll and Widdows (1981) attempt to test the income growth hypothesis 
suggested by Melichar. In looking at this hypothesis, they postulate 
that asset values should grow at the same rate as asset earnings under 
the assumption that expectations of all quantities are stable. In 
estimates of the growth rates over the period 1950-1979, they found asset 
earnings and asset values were not perpetually growing at the same rate. 
In closing their discussion, they suggest that the formation of 
expectations, and tax and finance considerations, may be influential in 
explaining the relationship between the growth in asset earnings and 
values. 
Some of the most recent land value studies have acknowledged, on a 
conceptual basis, the importance of taxes and inflation in explaining 
land values. Ihe notion of taxes influencing land values is not new, but 
in earlier studies the concern was largely with property taxes. The new 
interest in the effect of taxes on land values pertains to the structure 
of taxes, in general, and the interdependent relationship between taxes 
and inflation. 
The recent high rates of inflation have led many researchers to 
reexamine the interdependent relationship between inflation and taxation. 
The nonneutrality of inflation on the tax system of the economy has been 
proposed as a major factor accounting for higher real values for real 
assets such as farm real estate. The studies on the impact of taxes and 
inflation on the economy via investor behavior have been efforts to 
explain the returns on real assets and may be useful in explaining 
current land prices. 
Feldsteln has been a leading researcher in evaluating the Impact of 
taxes and Inflation on returns to real and financial assets. In a paper 
on Inflation, Incomes taxes, and the Interest rate, Feldsteln (1976) 
argues that the relationship between the Interest rate and the rate of 
Inflation Is substantially Influenced by the corporate and personal 
Income tax. Hence, the neutrality of Inflation on real Interest rates, 
hypothesized by Fisher (1930), does not hold In a world of taxes. In 
general, the real rate of Interest after taxes will be adversely affected 
by inflation. The traditional theory derived from Fisher's hypothesis is 
that the rate of Interest will Increase by the rate of inflation, thus 
suggesting that the relative prices of alternative assets would be 
unaltered by inflation. Historically, researchers have observed that the 
prices of land, gold, and housing have Increased proportionately more 
than the general price level. They have observed that the prices of 
financial assets, such as bonds and common stock, have been adversely 
affected by inflation. 
The Fisher hypothesis implies the relative price of produced goods 
and real assets, such as land, housing, and gold, will not be affected by 
the rate of inflation. The argument goes that as the price of all goods 
and assets rises with the rate of inflation, there will be no change in 
the relative price. However, the relationship observed in the 1970s has 
been that the price of real assets has risen relative to the price of 
produced goods and the price of financial assets. Feldsteln (1980a) 
develops a theoretical model that can be used to explain the observed 
relationship between the rate of inflation and the relative prices of 
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land and gold and produced goods. Feldstein Illustrates that there Is a 
positive relationship between the rate of inflation and the prices of 
land and gold. First, in a simple model that assumes land and bonds are 
perfect substitutes, and second, in a general portfolio equilibrium model 
In which this assumption is dropped, the analysis Indicates that higher 
expected rates of Inflation raise the prices of land and gold relative to 
the general price level of produced goods. 
Feldstein (1980b) develops this same general hypothesis in the 
context of the portfolio selection model for land and corporate stock. 
In the development of the model, he points out: (1) The real after-tax 
return on financial assets will vary with the rate of inflation since the 
tax is levied on nominal returns; hence, increasing rates of inflation 
may lead to negative returns on these assets. (2) The return on land, 
which consists of an Income return and a capital gain or loss, varies 
positively with the inflation rate. Since the capital gains tax is less 
than the tax on ordinary income, and capital gains taxes are deferred 
until the asset is sold, the effective tax rate on land is reduced. 
(3) The return on reproducible capital is negatively affected by 
increases in the inflation rate because it is nominal returns, rather 
than real returns, which are taxed and because of the discrepancy between 
actual depreciation charges and depreciation charges allowable for tax 
purposes. Within the portfolio selection model, Feldstein is able to 
introduce explicit variables to explain the Investor's behavior, induced 
by the uncertainty about Inflation. Feldstein's general conclusion is 
consistent with the observed relationship between rates of returns on 
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real and financial assets and again reinforces the earlier conclusion 
with regard to the interaction of inflation and taxation on investor 
behavior. 
The central hypothesis argued by Feldstein is that the price of real 
assets, like farm real estate, is positively related to changes in the 
rate of inflation. To date, there has been only one known study which 
focus on the effect of inflation on land prices. An empirical 
investigation of the effect of Inflation on the value of U.S. farm real 
estate was carried out by Martin and Heady (1982). In a series of 
single-equation econometric models, U.S. farm real estate values for the 
period 1940-1979 are regressed on various combinations of four explana­
tory variables : expected net returns, variability in net returns, 
expected growth rate of returns, and j:he expected rate of inflation. In 
each of the models, special consideration is given to the expectation's 
hypothesis embodied in the formulation of the variables. Both adaptive 
and rational expectations estimates of inflation were tested in the 
study. The results of the study provided only very weak support for 
Feldstein's hypothesis. 
Theoretical Land Value Model 
In the discussion below, the theoretical concepts underlying the 
determination of farm land values are presented. 
The theory of value 
The market value of farm land reflects the aggregate demand for and 
supply of farm land. Individually, each market participant estimates a 
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price for farm land in terms of the expected net returns from farm land. 
In aggregate, their expectations about future net returns will be the 
basis for the market demand for and supply of farm land. The market 
value of farm land is the resulting equilibrium price in the farm land 
market. 
The market value of a single parcel of farm land reflects a complex 
array of factors that are often unique features of that single parcel. 
That is, each parcel of farm land differs, not only in terms of its uses 
and suitability to different uses, but also in terms of its location and 
proximity to urban areas, roads, and other farms. The profession of land 
appraisal deals most effectively with diverse characteristics of a unique 
parcel of land which gives its value. However, in general, the market 
value of land is tied directly to its usefulness in terms of its ability 
to produce a marketable output. Because the output is produced over 
time, the value of land is determined by the current and expected net 
returns to be generated from producing output. In determining what price 
to pay, or at which price to sell farm land, the Individual must first 
estimate the expected returns from farm land and then determine what the 
value is today of the dollar returns received in the future. It is this 
type of thinking that will determine for each market participant the 
value of farm land. As expectations about future returns change, farm 
land values will change to account for the new expectations. 
The agricultural land value theory has relied on the general invest­
ment theory of value to provide a mathematical model for the value of 
farm land. From this theory, the value of land is derived from the net 
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present value of the present and future stream of net returns to farm 
land expected over the life of the asset. Hence, the price an Investor 
is willing to pay for an asset Is based on two key variables: (1) the 
stream of net returns expected over the life of the asset, and (2) the 
discount or capitalization factor (which accounts for the Investor's time 
preference, risk adversity, required real rate of return, and expected 
price inflation). 
If the expected present value of the return stream is less than the 
price of the asset, then the return stream will not pay the required real 
rate of return. The rational Investor will choose not to invest in this 
particular asset. Contrarywlse, if the expected present value is equal 
or greater than the price of the asset, then the minimum return the 
investor can expect is the required rate of return. Consequently, for 
the individual the price to pay for the asset will equal the present 
value of the stream of net returns expected over the life of the asset. 
A mathematical expression for this model can be written as: 
N 
V - / R e"'^  ^dt (1) 
t-0 
where is the net returns per period of time at time t. The expected 
capitalization factor, r, can be defined as the risk-free rate (or the 
time value of money) plus a risk premium for nondiversifiable financial 
and operating risk plus an inflation premium to capture the expected rate 
of inflation. In this theoretical model, r is assumed to be constant. 
However, the model could be rewritten such that r Is a function of time. 
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I.e., r(t). In an equilibrium sense, V, the net present value of the 
return stream. Is the price of the asset. 
Under the assumption of a constant and perpetual Income stream, the 
asset valuation model may be specified as: 
V .-p. (2) 
There are various modifications to the asset valuation models which 
allow for growth In the return stream, Inflation, and taxes. 
If we consider an asset where the return stream is Infinite and 
grows at a constant rate, g, and the discount factor Is also unchanging, 
then an extension of the asset valuation model can be written as:^  
V - / dt - (3) 
t-0 ® 
From this formula It Is clear that the growth rate of returns Influences 
the relationship between land returns and land values. This formulation 
T^he discrete version of equation (3) is derived as follows: 
Let 
V - + ... etc., (!') 
(l+r)2 (l+r)3 (1+r)* 
then 
Hence, 
TÇijai . su+si + + au+s)! + (r) 
(l+r)2 (l+r)3 (1+r)* 
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of the land valuation model clearly shows that the value of farm land 
should be expected to rise with an increase in the growth rate, or even a 
constant growth rate, since the returns to the asset will continue to 
grow in each period at the rate g. If there is an increase in g while 
all other variables remain the same, then there will be an immediate rise 
in V and/or fall in the returns-to-value ratio. However, with a constant 
g and r, the returns-to-value ratio also remains constant since 
dR 1 dVl „ 
d Ï R "  dtV  
In a world with perfect knowledge, all the quantities are known. In 
reality, and under the likely assumption that the current net returns are 
known, the Investor must estimate values of g and r. The estimated 
values of g and r will depend upon the investors' expectations with 
respect to these variables. Hence, one of the major difficulties with 
this overall approach is the measurement of the expected quantities. 
An appropriate asset valuation model must also account for the 
impact of inflation. It is the real rate of growth which will be rele­
vant for determining the relationship between returns and value. First, 
the rational investor will adjust the capitalization factor for expected 
rates of inflation in order to obtain the implicit required rate of 
return. In addition, the nominal value of returns will increase with the 
rate of inflation. In a model with the expected growth rate of the 
return stream and the discount rate adjusted for the expected rate of 
inflation, the expression becomes: 
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With expected inflation, the return stream, is assumed to grow at the 
nominal rate, g - g^  + TT* (where g^  is the real rate of growth), and the 
capitalization factor is adjusted for Inflation where r = p + n* (p is 
the real capitalization factor). The value of farm real estate is not 
affected if we assume a constant and perpetual income stream. That is, 
inflation is neutral with respect to its effect on land values when 
Inflation is anticipated and appropriately incorporated into the 
estimates of the nominal capitalization rate and the nominal growth rate 
of net returns to farm land. 
Before developing further the theoretical land value model. It is 
important to digress from the central issue of this section to consider 
the implications of the rational expectations hypothesis for the 
theoretical land value model. 
Rational Expectations Hypothesis: Implications for the 
Theoretical and Empirical Land Value Models 
The hypothesis of rational expectations has been revolutionary for 
the field of economics. This hypothesis describes how expectations are 
formed about the future level of economic variables. Within the last few 
years, the literature under this topic has grown considerably. One of 
the classic studies started with a paper by Muth (1961). The gist of 
Muth's argument is that the description of expectations formation should 
be based on rational maximizing behavior. Under this premise, expecta­
tions will be equal to the mathematically expected values. The work by 
Muth helped to provide the foundation for the development of the theory 
of efficient markets expounded by researchers like Fama (1976). 
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Another Important line of research which has developed from the 
rational expectations hypothesis has been in macroeconomlc theory and 
policy. Lucas (1972) considered the significance of the rational 
expectations hypothesis in explaining the observed tradeoff between 
Inflation and output. Sargent and Wallace (1976) were able to Illustrate 
in a theoretical framework that under the assumption of rational expecta­
tions, the public alters the way expectations are formed whenever policy 
changes. They conclude that there would be no scope for countercyclical 
policy In reaching macroeconomlc goals. William Poole (1976) also 
surveys some of the major issues and implications for macroeconomlc 
models derived under the assumption of rational expectations. One of the 
major points made in Poole's paper is the relevance of the rational 
expectations theory for the term structure of Interest rates. From the 
theory of efficient markets and the theory of rational expectations, 
Poole suggests that the long-term interest rate reflects any changes in 
expectation which develop with the availability of new information. 
Consequently, under these circumstances the long-term rates are efficient 
In the sense of Incorporating all available information. A very recent 
and useful summary of the major Issues of the rational expectations 
hypothesis in theoretical and empirical models is provided by Begg 
(1982). The purpose of this discussion is to Identify the major implica­
tions of the rational expectations hypothesis for the theoretical and 
empirical land value models and their respective variables. 
The concept of expectation has meaning only in the context of 
uncertainty. In a world of uncertainty, an individual's behavior cannot 
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be accurately described unless expectation formation is addressed. What 
Is important to consider is how expectation formation is integrated into 
the economic model. How this is done will Influence the basic construc­
tion of the model, the forecasting potential of the model, as well as the 
evaluation of any policy decisions. 
Expectation formation has been handled in many economic models by 
various arbitrary assumptions about the process of expectation formation. 
One way expectation formation has been addressed Is to assume expecta­
tions of future economic variables are formed in an adaptative manner. 
This process is described by the adaptive expectations hypothesis. The 
central element of this hypothesis is that expectations for future 
economic variables are formulated by looking back at what has happened in 
the past. In other words, the formulation expectations are based on past 
Information. IMder such an hypothesis, the individual is likely to make 
systematic errors in predicting the economic variable. It does not seem 
very plausible that the individual would not make any attempt to adjust 
their process of formulating expectations if this were the case, or take 
advantage of all variable information in formulating expectations. 
The strength of the adaptive expectations hypothesis is that it 
allows us to model unobserved expectations on the basis of past observa­
tions without explicitly specifying the process by which expectations are 
formulated. ALmon (1965) devised an econometric procedure which can be 
used to estimate the appropriate lags and weights attached to past data 
used in the empirical model. In short, the adaptive expectations 
hypothesis can be easily Integrated Into empirical models. It is its 
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simplicity which explains its appeal in the construction of economic 
models. 
The rational expectations hypothesis provides an alternative to the 
adaptive expectations hypothesis. This hypothesis objects to the limited 
information assumed to be used by the adaptive expectations hypothesis. 
Instead, the rational expectations hypothesis argues that individual will 
make use of all available information, past and present, in the formula­
tion of expectations in order to avoid making systematic errors in 
forecasting economic variables. 
In essence, the rational expectations hypothesis centers around the 
degree of uncertainty in decision making or forecasting. In order to 
form expectation, the rational expectations hypothesis suggests the 
individual relies on all past information and present information with 
respect to the appropriate economic model and the probabilities attached 
to any random variables at the time expectations are formulated; i.e., 
the expected values are conditional on the information available at the 
time expectations are formed. 
The rational expectations hypothesis reduces to the assumption of 
perfect foresight or complete information when no uncertainty exists. 
In this case, any errors in forecasting are not systematic, but purely 
random. 
In a model without complete information or uncertainty, the rational 
expectations hypothesis requires one to adopt an explicit assumption 
about what information is available. When the information is considered 
widely available, then under the rational expectations hypothesis the 
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information can be included in the information set for formulating 
expectations. The relevant information set is often described as one in 
which the individuals know the structure of the economic model, past and 
present values of the relevant variables, and the appropriate statistical 
properties of those variables lAiich may be stochastic. When the informa­
tion set is described in this manner, the true expectations are simply 
the mathematical expectations derived from the correct structural model 
and from the statistical properties of the variables. 
The rational expectations hypothesis has important consequences for 
the theoretical and empirical land value model. First, decisions to 
purchase or sell land depend upon the assessment of the future for all 
relevant variables in the models. Second, the expectations hypothesis 
will determine the appropriate data to be used. The expectations 
hypothesis will influence the statistical methods used to analyze the 
data and, finally, the expectations hypothesis may Influence the 
interpretation of the statistical results. 
The explicit consideration of the rational expectations hypothesis 
will not alter the theoretical specification of the model presented in 
the previous section. To Integrate the rational expectations hypothesis 
into the theoretical model requires that each variable be defined in 
terms of expected values where all available information is considered. 
From equation (1), farm land values, V, are dependent upon expected 
future returns to land and expected future rates of discount. The unique 
specification to the theoretical land value model added by the rational 
expectations hypothesis is that these expected values are formulated by 
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considering all available Information, past and present, which desrlbes 
the future levels of these variables. 
In terms of the empirical land value model, the rational expecta­
tions hypothesis has significant Implications. First, there are 
Important statistical properties of the rational expectations models. 
Second, the selection of proxy variables Is Influenced by the rational 
expectations hypothesis. In most cases, data on the expected values are 
not available, only actual historical values. But where the expected 
values are available, they would be preferred over the past historical 
data under the rational expectations hypothesis. 
The appropriate measures used to estimate expected returns to farm 
land are Influenced by the rational expectations hypothesis. The 
rational expectations hypothesis suggests that past returns to farm land 
are Inaccurate estimates of expected future returns. An empirical model 
which uses data of past returns to measure expected future returns will 
make systematic errors In estimating farm land values. However, this 
limitation Is often unavoidable due to the scarceness of data series on 
expected values for the farm land returns. 
The most appropriate measure of the discount factor Is particularly 
Influenced by the expectations hypothesis. Whereas under the adaptive 
expectations hypothesis, it would be appropriate to use past rates of 
Interest as an estimate of future rates of discount under the rational 
expectations hypothesis, past rates of interest would provide insuffi­
cient information to characterize expected future rates of discount. 
Another factor of consideration, Illuminated by the expectation 
formation hypothesis, Is whether to use short-term rates or long-term 
rates of Interest. Short-term rates, as implied by their name, cover 
relatively short periods in time and are not considered an accurate 
description of the rates of interest in the distant future. Further, the 
short-term rates will show more variability over time as they adjust to 
the diverse factors which determine their values. In contrast, long-term 
rates are estimated for a lengthy period in the future. Long-term rates, 
according to the theory of efficient markets and the term structure of 
Interest, rates, reflect expected future short-term rates of Interest. 
Finally, the rational expectations hypothesis will bare greatly on 
the Interpretation of the statistical results of the empirical land value 
model. The statistical coefficients in the empirical land value model 
may or may not provide a rigorous test for explanatory variables if the 
expectation hypothesis is miscorrectly specified. To the extent that the 
expected values are captured in the measures of the explanatory 
variables, the importance of the expectation hypothesis is somewhat 
diminished. 
The Impact of Taxes on the Theoretical Model 
One expects the value of the return stream to be affected by taxes 
since the rational Investor makes his assessment in net of tax terms. 
Taxes are costs and affect the economic Incentives to acquire Investment 
assets. Hie returns to farm real estate—whether it is in the form of 
earned income to land or capital gains—represent Income to the owners of 
land. Taxes on these returns influence the financial rewards of owning 
farm land. Estimates of the value of farm land include direct and 
imputed costs and benefits associated with the tax Impact on the returns 
to farm land. The purpose of this section is to identify the types of 
taxes most relevant in estimating the value of farm land. 
It is important to identify those taxes which are most influential 
on Investment behavior, particularly for land and real estate invest­
ments. Several studies (Downs, 1980; Hendershott, 1980; Summers, 1981; 
Feldsteln, 1980b) have suggested that federal income tax laws, under the 
inflationary conditions of the last decade, favor investment In real 
estate over many financial assets like stocks and bonds. The primary 
rationale for this viewpoint is that property tax payments and mortgage 
interest payments are deductible in calculating taxable Income, that the 
tax rates on capital gain are lower than those on ordinary Income, and 
further, the taxes on capital gains can be deferred or avoided altogether 
in some instances. 
These tax advantages are compounded by the existence of inflation. 
By causing the nominal value of assets to Increase, Inflation Increases 
the tax benefits of investments of assets, like farm land, where 
depreciation and accounting procedures are less Important in estimating 
the profitability of the asset. 
In addition. Inflation creates at least nominal capital gains for 
farm real estate owners. The viewpoint of many researchers, and the 
evidence provided by the historical data series on land values, suggests 
that a sizeable portion of the total return to farm real estate is in the 
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form of capital gains. Hence, the relatively lower capital gains tax 
rates provide additional incentives to invest in assets such as farm real 
estate, as opposed to financial assets. 
Another group of taxes that may have a significant affect on the 
value of farm real estate would be estate or inheritance taxes. The 
research by Boehlje (1980) and Sisson (1979) examines the major 
implications of estate tax and income tax provisions on the structure of 
agriculture. In summary, these studies have pointed out the importance 
of estate tax provisions in farm management decisions, such as asset 
acquisition, financial strategies, and the marketing of crops and 
livestock. 
There are numerous other tax provisions which influence land value. 
For example, tax rules concerning special farm land valuation, 
accelerated depreciation of assets, deductible expenses for certain land 
Improvement, and cash versus accrual accounting are just a number of the 
tax provisions which apply, particularly to real estate investments. The 
complexity of the tax laws which may Influence land value may be 
appreciated by recognizing that the Impact of the various tax rules 
applying to land will vary with the characteristics of the owners 
(Boehlje). 
In summary, taxes are expenses. The rational investor will 
legitimately deduct taxes from the returns to farm real estate in 
estimating the value of farm real estate. In terms of the present value 
formulation of the value of farm land, the appropriate returns stream is 
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net of taxes. Also, the appropriate factor for discounting all future 
returns will be net of taxes (Adams, 1977). 
The revised valuation model, with the net of tax return stream, 
becomes: 
where R « R(1-T), 
r - r(1-T), and 
T = the marginal income tax rate. 
In a world without growth or inflation, the value of the asset is not 
influenced by tax considerations if the income stream is perpetual and 
constant. In a similarly constructed model, Adams (1977) points out that 
if the income stream is subject to only ordinary Income taxes but the 
return stream is finite, then the value of an asset such as farm land 
will be negatively affected by Increases in taxes. An extension of the 
land value model to consider the impact of taxes when the returns to farm 
land are growing at the rate g helps to illustrate that taxes will not 
have a neutral affect on farm land values. 
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If the return stream Is assumed to be growing at a rate g, then: 
V - / R(l-T)eBt . g-r( l-T) t  (6a) 
t=0 
V - / R(l-T)e"[^ (l"T)-g]t (6b) 
t=0 
(6c) 
r(l-T)-g 
" TWIQI-
Taxes are significant for a growing return stream. This formulation 
Illustrates that taxes will Increase the price of an asset which has an 
3por (6) in discrete time: 
, • IA'tIL, + +... «c, («') 
ll+r(l T)] [i+r(i_T)]2 [i+rd-T)]^  
V(l+g) R(l+g)(l-T) R(l+g)^ (l-T) R(l+g)3(l-T) 
ll+r(l-T)l [i+r(i_T)]2 [l+r(l-T)^  [l+r(l-T)]^  
V-Vd+g) R(l-T) 
Il+r(l-T)] • [l+r(l-T)]' 
+ ... etc., (7') 
( 8 ' )  
V[r(l-T)-g] - R(l-T), (9') 
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infinite Income stream, growing at the constant rate g. In light of 
Mellchar's hypothesis, this valuation formula suggests that the 
consideration of the growth factor only will tend to underestimate the 
value of the Income stream. 
A revision of equations (6a-d) to explicitly account for inflation 
as well is given below in equation (7), If the nominal values of 
interest and growth rates are defined to include a real component and the 
expected rate of inflation, then equation (6) becomes: 
V - / R(l-T)  ^ g-(p+n*)(l-T)t (?&) 
t«0 
« -[(p+Tr*)(l-T) - (g -hr*)]t 
V - R(l-T) / e dt, (7b) 
t«0 
-I(p+ir*) - (g^ -Hr*)]t 
-'[(p+ir*)(l-T) - (g •Hr*)]t 
V - R(l-T) e , (7d) 
V " R(1-T) (7e) 
(p+ir*)(l-T) - (g^ +ïï*)' 
» - #T' •«' "« 
R 
p - gy/l-T - ir*T/l-T* (7g) 
This formulation suggests that the interactive effect of inflation and 
taxes (ir*T) on farm land values is positive. Further, the derivation of 
the returns to value ratio, as depicted below in equation (8), indicate 
that the tax-inflation Impact causes the returns-to-value ratio to fall. 
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R/V - p - - 1^ . (8) 
Also, as suggested by Chambers (1924) and Melichar (1979), Increases in 
the expected growth of future net returns, all other things equal, will 
result in a declining returns-to-value ratio. That is, in a world with 
taxes, inflation, and an expected increase in the net returns to farm 
land, values are expected to increase relative to net returns. 
However, in such an instance, falling returns-to-value ratios do not 
imply low total rates of return to farm land since a portion of the 
return to farm land is in the form of farm land appreciation. The extent 
to which farm land appreciation comprises the total rate of return to 
farm land depends upon the magnitude of g relative to p (Melichar, 
1981). 
It is unrealistic to think that most assets have an infinite return 
stream. Even if the return stream is infinite, any individual Investor 
may be assumed to hold the asset for a finite time period. Although the 
valuation is not affected by the ownership horizon, in a world with 
income and capital gains tax, the price of the asset will be Influenced 
by the selling value of the asset. 
With income and capital gains taxes, the asset valuation formula is 
expressed as follows; 
Let 
Vj. » the value of farm land value in period t, 
P^ _j = the price paid for farm land In period t-j by the 
present land owner. 
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• the price paid for farm land in period t by the future 
land owner, and 
TC6 - the tax rate on the capital gains. 
The value of farm land in the current period (t«0) is defined as 
follows: 
VQ - / R(l-T) dt + (P^  - (P^  - P^ _^ )TCG)/(l+r)" (9) 
Feldstein's (1980a) argument becomes crucial in this formulation of 
the land value model to the extent that T > TCG, and to the extent that a 
larger amount of the total net return to land is in the fom of capital 
gains rather than earned income. Feldstein argues that inflation alters 
the real after-tax rate of return on land and financial assets. In order 
to restore equilibrium in the asset markets, the price of land relative 
to the price of financial assets must increase. First, as the general 
price level increases, the money value of land will also increase. Only 
when the farm real estate is sold can the owner fully realize these 
nominal capital gains. The anticipated asset appreciation at the time 
the asset is sold will be included in the assessment of the value of 
land; hence, one can expect to find a positive relationship between 
nominal farm real estate values and the rate of inflation. Secondly, 
inflation affects the value of farm real estate via the affect of 
inflation on the real effective tax rates on the returns on real assets 
relative to financial assets. In summary, as Feldstein's analysis shows, 
inflation is not neutral and is also an important determinant of farm 
land values. 
39 
The determination of the returns to farm land 
So far, we have focused attention on the determination of the value 
of farm land. One of the most Important variables determining value Is 
the expected net returns to farm land. The theoretical factors deter­
mining expected returns to farm land are discussed in this section. 
Future returns to farm land are usually not known a priori. The 
farm land market participants must estimate the future returns to farm 
land. The estimated or expected returns to farm land represent each 
participant's best guess of the actual dollar returns to be received in 
each future period during which the farm land remains useful in farm 
production. 
The two major types of variables Influencing the individual's 
estimate of future returns are those variables which characterize the way 
the individual formulates expectations and those theoretical variables 
which determine returns to farm land in the current period. The discus­
sion in this section concentrates first on the latter group of 
variables and then on the former group of variables. 
The current equilibrium returns to farm land can be determined by 
the marginal productivity theory. 
Within this theory, the returns to farm land are determined jointly 
by the demand for and supply of the services of farm land. The profit 
maximizing economic agent will employ farm land up to the point at \Ailch 
the value of the marginal product of farm land is exactly equal to the 
farm land rental rate. 
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The demand for a variable resource (farm land) Is defined to be the 
value of the marginal product of farm land. The fundamental idea Is that 
a rational economic agent Is willing to hire additional units of the 
variable resources only if the resource adds more to revenue than it adds 
to cost. 
The additions to revenue are called the value of the marginal 
product and can be written as: 
VMPj^  » PMPPj^  (10) 
where P is the price of farm land output and MPP^  is the marginal 
physical product of farm land per acre. 
Under competitive market conditions, the extra cost of using one 
more unit of the resource is the unit resource price. For farm land, 
this unit cost is the rental rate per acre for farm land. A profit 
maximizing farm operator or owner will use farm land until the point is 
reached at which the value of the marginal product is exactly equal to 
the equilibrium rental rate. That is, given the market rental rate for 
farm land, the farm operator decides on the acreage of farm land to rent 
by equating the value of the marginal product of the last acre of farm 
land rented to the rental rate per acre, R, i.e.: 
VMFj^  = R. (11) 
Hence, the demand for farm land Is defined as the VMP^  i^ en farm land Is 
the only variable resource. 
The supply of farm land must be considered in order to determine the 
equilibrium returns to farm land. Given the supply of farm land 
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services, the market equilibrium rental rate of farm land services can be 
determined. Any rent paid which was higher than the equilibrium rent 
would result In some land owners being unable to rent their farm land 
and, therefore, willing to offer the services of their land for less. 
This response would bid down the rent or return to farm land. Similarly, 
rents below the equilibrium rent could not be maintained since competi­
tive bidding by potential farm land renters would force the rent up 
towards its equilibrium level. The equilibrium rental rate will reflect 
the nominal market value of the marginal product of farm land services. 
Factors such as soil fertility, output price, and weather will all be 
Important in determining the value of the marginal product of farm land 
and, hence. Important determinants of the returns to farm land. 
The expected returns to farm land, like the expected values for any 
economic variable, are determined by the individual's assessment of the 
future economic environment. Hence, in estimating the expected returns 
to farm land, the Individual must formulate expectations about the varia­
bles determining the future value of the marginal product of farm land. 
The factors particularly Important in estimating the future value of the 
marginal product of farm land are expectations about the following types 
of variables: farming methods and technology, the level of resource 
prices, weather conditions, the number of close substitutes for the farm 
output, and the relative intensity of the demand for the farm output. 
The difficulty of estimating these variables will depend to a large 
extent on the nature of the output involved. In general, agricultural 
products tend to be very unstable. First, factors such as weather, and 
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the Introduction of new technology, understandably cause the total farm 
output to be very difficult to predict. Second, the intensity of demand 
for the farm output is quite variable due to variability of foreign 
demand, and the implementation of domestic farm programs and policies. 
To the extent that rational expectations characterize the process of 
expectation formation, the individual will make use of all information 
available at the time expectations are being formed in estimating the 
expected value marginal product of farm land. 
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CHAPTER III. ECONOMIC ANALYSIS OF OBSERVED TRENDS 
IN FARM LAND VALUES AND GROSS CASH RENTS 
The purpose of this chapter is to present a descriptive analysis of 
the observed trends in farm land values and returns to farm land. 
Data 
Data on farm land values and gross cash rents were obtained from the 
Annual Farm and Ranch Report Survey conducted by the Statistical 
Reporting Service of the U.S. Department of Agriculture. The survey 
dates back to 1921. In the survey, each participant is asked to estimate 
the current per acre value of the farm land which is leased on a cash 
basis and to estimate gross cash rent per acre in the current year for 
that farm land. By having the survey conducted in this way, estimates of 
farm land values correspond directly with estimates of gross cash rents. 
The Importance of this direct correspondence is that it avoids the 
possible bias and inconsistency that results when farm land values of a 
certain quality of land are attributed to gross cash rents of a different 
quality of farm land. One drawback to this data series is that the 
parcels of land covered in the survey vary from year to year. Hence, 
estimates of land values and gross cash rents are not perfectly compar­
able over time. That is, changes over time in the value or rent series 
may be due in part to changes in the quality of the acres covered by the 
survey. 
Estimates of farm land values and gross cash rents are collected for 
24 states. The estimates used in this study are for 12 states: Ohio, 
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Indiana, Illinois, Iowa, Missouri, Pennsylvania, Minnesota, South Dakota, 
Michigan, Wisconsin, North Dakota, and Oklahoma. By considering only 
these states, the analysis can be limited to those states where there Is 
a well developed cash rent market which has changed little over the 
period studied. 
Farm land values are for that land which has been rented on a cash 
basis. Farm land value is the estimate of the average value per acre of 
cash rented farm land in each of the states. The value is for the whole 
farm and does not distinguish between the value of crop land, the value 
of pasture, or the value of structures on the farm. 
The theoretical models developed in the previous chapter Illustrated 
that the value of farm land is determined by the present value of its 
future net returns. Gross cash rents per acre are used to measure the 
return to farm land. The estimates of gross cash rents are thought to be 
closely associated with the actual gross cash rents paid since the survey 
is conducted in early spring of each year. This is just the time of year 
when many farm land rental contracts are expected to be made. Further, 
the equilibrium returns to farm land, under conditions of perfect compe­
tition, are the same as the rent paid per acre to use the farm land. 
There are Inherent problems with this measure of the return. It 
would be more appropriate to use net cash rents, rather than gross cash 
rents, since it is the net returns to farm land that figure into one's 
estimate of the value of land. To derive estimates of net cash rent, the 
gross cash rent should be adjusted for property and taxes, depreciation, 
and Improvements in the property. These adjustments to gross cash rents 
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have not been carried out In this study due to the limited availability 
of such data. This problem is thought to be relatively minor In the 
analysis of farm land values and their relation to the returns to farm 
land. Walker (1979) carries out his analysis of farm land values In 
terms of both gross cash rents and net cash rents. Walker derived net 
rents by deducting from gross rents average property taken per acre, one 
percent of gross rent for managment and maintenance of land, and five 
percent of building values per acre. However, after 1949, no deductions 
were taken for building expenses since it was felt that farm enlargement 
was an Important factor influencing farm land markets (Walker, p. 6). 
Regression results of Walker's study showed that the highest correlation 
existed between gross cash rents and land prices. 
Gross cash rents provide a direct estimate of farm land return. For 
this reason, gross cash rent may be a better measure of the "economic 
returns" for the use of farm land than other measures which are derived 
by the residual method. Estimates of gross cash rent represent an 
explicit amount farm land owners expect to receive for the use of their 
property. It provides a direct estimate of what farm land owners 
perceive to be the economic return to farm land. 
In contrast, the return to farm land computed by the residual 
method is an indirect estimate. This measure of return is sound and 
accurate from a theoretical viewpoint. The drawbacks associated with 
measures of return using the residual method are largely due to inade­
quate data. When the residual method is used, any errors in the computa­
tion of net farm income or the return to labor and capital are carried 
through to estimates of the return to farm land. 
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Data for the capitalization rate were obtained from the Standard and 
Poor Corp. Trade and Securities Statistics Price Index Record for 1982. 
The Interest on AAA corporate bonds is used as a measure of the 
capitalization rate for farm land values. 
Information on the rate of inflation was derived from the U.S. 
Department Commerce Statistics on the Implicit Price Deflator for 
Consumption Expenditures. The implicit price deflator is used to adjust 
nominal valued variables to real values. The deflator is also used to 
derive measures of the rate of inflation. 
Analysis of Trends in Farm Land 
Values and Gross Cash Bents 
Historical trends in farm land values and gross cash rents 
Historical trends in farm land values for the selected states for 
the period 1929-1980 are provided in Table 1. (Plots of farm land values 
and gross cash rents are provided in Figures A1 through A12 in Appendix 
A.) The general trend in farm land values is positive for this 52-year 
period. However, there are several brief periods where all of the 
selected states show similar patterns in deviating from this trend. 
Throughout the period 1929-1933, all of the selected states experience a 
fall in farm land values. During this period, the percentage declines in 
farm land values ranged from a 22 percent decrease in value in 
Pennsylvania, to a 50 percent decrease in value in Iowa. The average 
percentage decline for all the selected states was a 40 percent decrease 
for this 1929-1933 period. 
Table 1. Historical trends in farm land values, 1929-1980 
Illi­ Mis­ Pennsyl­ Minne­ South Michi­ Wiscon­ North Okla­
Year Ohio Indiana nois Iowa souri vania sota Dakota gan sin Dakota homa 
—— dollars per acre— 
1929 74 77 138 140 65 63 86 45 85 89 23 42 
1930 71 71 127 130 61 65 81 44 77 84 22 40 
1931 61 64 116 114 55 60 71 39 69 73 20 32 
1932 54 49 93 93 46 57 60 30 57 64 16 27 
1933 46 45 79 70 33 50 50 25 49 55 15 22 
1934 50 49 82 78 37 49 51 26 51 55 17 25 
1935 52 53 88 81 38 50 53 25 50 59 16 25 
1936 57 58 94 88 39 56 57 25 55 65 16 26 
1937 62 64 98 87 40 50 56 23 54 67 15 27 
1938 61 63 98 89 41 57 56 22 56 63 15 28 
1939 62 62 98 86 37 57 54 20 57 59 11 28 
1940 62 64 100 86 37 51 53 19 57 57 10 28 
1941 64 65 103 89 40 53 54 19 58 55 10 29 
1942 72 76 112 96 44 59 59 21 62 66 12 31 
1943 81 88 122 107 48 64 63 24 74 70 13 33 
1944 90 102 140 122 56 70 72 26 84 79 16 35 
1945 95 114 148 128 60 73 75 30 92 82 19 40 
1946 109 133 161 139 64 80 82 34 104 94 22 45 
1947 128 138 183 158 72 87 90 41 112 101 23 51 
1948 130 149 201 176 80 88 99 43 127 110 27 56 
1949 138 167 203 186 78 98 107 47 132 107 28 60 
1950 134 158 211 189 86 99 109 47 123 112 29 58 
1951 157 194 265 214 95 112 127 54 151 131 35 65 
1952 172 210 273 231 107 122 140 67 152 136 37 76 
1953 167 200 274 224 101 116 139 63 164 134 38 75 
1954 187 200 287 220 103 124 139 61 163 123 39 71 
1955 193 224 295 234 109 128 148 60 159 140 35 77 
1956 195 224 301 240 113 121 156 62 190 138 39 80 
1957 218 229 327 247 120 125 172 63 195 136 43 85 
1958 216 243 329 256 122 148 177 66 205 148 45 86 
1959 224 253 365 270 135 149 
1960 229 270 379 280 127 158 
1961 225 261 364 265 137 160 
1962 228 258 367 282 146 167 
1963 260 277 390 281 154 171 
1964 266 310 396 293 173 173 
1965 278 324 441 312 178 198 
1966 311 367 478 357 205 227 
1967 324 404 517 386 209 216 
1968 385 453 533 421 231 252 
1969 381 448 586 440 256 281 
1970 384 438 613 453 274 344 
1971 419 455 601 456 267 332 
1972 458 465 565 466 301 463 
1973 505 509 619 533 333 541 
1974 641 611 815 694 413 646 
1975 742 761 954 836 430 844 
1976 1,010 962 1,248 1 ,109 501 884 
1977 1,116 1,330 1,653 1 ,393 568 960 
1978 1,305 1,434 1,923 1 .537 636 1,059 
1979 1,675 1,622 2,126 1 ,780 746 1,275 
1980 1,808 1,929 2,292 2 ,060 866 1,479 
194 78 223 147 50 96 
194 72 228 157 53 101 
192 80 239 160 54 103 
191 78 248 159 56 112 
193 80 241 171 60 126 
208 87 258 168 64 137 
212 89 271 180 67 152 
228 93 301 188 75 164 
240 97 328 201 78 166 
266 107 350 214 88 189 
273 111 303 245 90 191 
281 114 290 270 95 212 
292 114 319 288 95 227 
265 104 363 260 111 216 
292 117 405 301 119 239 
389 154 500 351 165 299 
484 173 518 397 219 347 
598 211 587 453 272 399 
758 244 720 546 301 431 
867 269 789 630 302 447 
1,015 293 885 746 360 510 
1,221 339 1,039 877 399 597 
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After 1933, each of the states shows an upward trend in farm land 
values that continues until periods In the late 1950s or early 1960s. In 
the late 19508 or early 1960s, farm land values declined for some states. 
For example. In 1961 Ohio's average per acre farm land value decreased by 
$15. Between 1960 and 1962, Indiana's average farm value experienced a 
$12 decline and Iowa farm land values decreased by $15 during the period 
1960-1961. Similar declines In average farm land values occurred In 
Missouri, Minnesota, South Dakota, Michigan, Wisconsin, and Oklahoma. 
Deviations from the generally positive trend in farm land values 
also occurred in the early 1970s in all states, except for Iowa and North 
Dakota. From 1972 onward, all the selected states show a positive trend 
in farm values. The percentage increases in average per acre farm land 
values for the period 1972-1980 ranged from a 176 percent increase in 
Oklahoma to a 361 percent increase In Minnesota. For all of the selected 
states, the percentage increase in average farm land values over this 
eight-year period was unprecedented in all earlier years. 
The trends in gross cash rents per acre, during the period 1929-
1980, are provided In Table 2. The trend in cash rents Is generally 
positive. However, there are deviations from this trend which occur 
frequently throughout the entire 52-year period. The most dramatic 
decline in cash rents occurred during the 1929-1933 period. For this 
period, it was not unusual for the cash rents to fall to nearly one-half 
of this 1929 level. Since 1933, the magnitude of the decline in cash 
rents has been small, in most Instances falling by a few cents from one 
year to the next. 
Table 2. Historical trends in returns to farm land, 1929-1980 
Mis- nil- Pennsyl- Mlnne- South Michi- Wiscon- North Okla-
Year Ohio Indiana souri nois Iowa vania sota Dakota gan sin Dakota homa 
—dollars 
1929 4.57 5.40 4.31 6.88 7.79 3.88 
1930 4.42 5.16 4.14 6.72 7.77 3.85 
1931 4.04 4.78 3.69 6.41 7.43 3.60 
1932 3.51 3.85 3.17 5.29 6.08 3.33 
1933 2.82 3.14 2.36 4.40 4.46 2.69 
1934 3.12 3.80 2.60 4.80 4.99 2.84 
1935 3.37 3.98 2.61 4.97 5.21 3.12 
1936 3.59 4.39 2.87 5.38 5.69 3.44 
1937 4.00 4.68 2.87 5.59 5.71 3.20 
1938 4.03 4.74 3.02 5.81 5.88 3.29 
1939 3.86 4.62 2.76 5.72 5.86 3.06 
1940 3.88 4.77 2.82 5.90 5.99 3.20 
1941 4.05 4.60 2.92 6.13 6.24 3.20 
1942 4.34 5.49 3.36 6.60 6.79 3.67 
1943 4.78 6.27 3.83 7.31 7.42 4.02 
1944 5.28 6.85 4.16 7.95 8.20 4.03 
1945 5.45 7.60 4.39 8.29 8.47 4.46 
1946 6.07 8.72 4.39 8.67 8.55 4.57 
1947 7.09 9.25 4.92 10.41 9.63 4.68 
1948 7.14 10.88 5.44 11.34 10.37 4.49 
1949 7.51 10.72 5.66 11.31 10.92 4.76 
1950 7.33 10.50 5.96 11.95 10.95 5.35 
1951 8.14 12.79 7.01 13.29 12.29 5.88 
1952 9.27 12.52 7.11 14.68 12.64 6.82 
1953 9.32 12.98 6.98 15.11 13.34 6.59 
1954 9.69 13.84 6.98 15.92 13.47 7.24 
1955 10.46 12.96 7.22 16.49 14.06 7.06 
1956 10.69 14.72 7.81 17.26 14.84 6.93 
1957 12.96 16.47 9.92 18.75 15.42 7.47 
1958 12.31 15.76 8.23 20.04 16.09 8.28 
acre— 
4.68 2.64 4.61 5.33 1.58 2.87 
4.63 2.74 4.25 4.75 1.58 2.72 
4.35 2.50 3.94 4.74 1.28 2.31 
3.85 1.99 3.27 3.96 1.13 1.85 
3.10 1.63 2.69 3.17 0.99 1.46 
3.31 1.59 2.95 3.28 1.09 1.87 
3.36 1.56 3.06 3.30 1.00 1.78 
3.65 1.61 3.49 3.81 1.07 1.98 
3.76 1.51 3.45 3.99 0.97 1.99 
3.78 1.58 3.37 3.88 0.88 2.18 
3.73 1.48 3.32 3.77 0.84 2.03 
3.83 1.41 3.50 3.89 0.87 2.01 
3.92 1.53 3.69 3.87 0.83 2.17 
4.22 1.69 4.08 4.71 1.04 2.28 
4.53 2.01 4.72 5.01 1.34 2.43 
4.88 2.13 4.92 5.56 1.41 2.64 
5.05 2.26 5.72 5.93 1.53 2.86 
5.40 2.45 6.00 6.69 1.81 2.91 
5.91 2.84 6.67 7.02 2.00 3.42 
6.42 3.02 7.54 8.86 1.96 3.69 
7.12 2.85 7.43 7.99 2.35 3.80 
7.15 3.51 7.36 8.48 2.62 3.71 
8.18 3.71 7.66 9.78 2.35 4.06 
8.81 4.05 9.41 10.38 2.78 4.02 
9.43 4.47 10.10 11.21 2.74 4.38 
9.65 4.38 10.26 10.77 2.97 4.27 
10.07 4.53 9.85 11.29 2.71 4.34 
11.05 5.00 11.48 11.75 3.27 4.51 
11.53 4.69 12.11 11.80 3.57 4.80 
12.25 4.85 12.31 12.23 3.58 4.72 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
12.65 
12.56 
13.15 
13.20 
14.37 
15.19 
15.62 
17.46 
17.37 
19.37 
19.29 
20.80 
22.60 
25.90 
25.10 
29.00 
33.20 
45.60 
53.00 
59.60 
69.00 
72.00 
17.69 
18.07 
18.26 
19.04 
19.96 
21.52 
22.73 
24.98 
26.88 
29.11 
29.48 
29.61 
31.31 
33.20 
36.40 
42.00 
58.00 
65.10 
78.00 
80.10 
85.00 
94.00 
10.38 
9.35 
10.33 
9.95 
11.14 
12.72 
11.81 
13.62 
13.93 
14.48 
16.32 
16.99 
18.52 
20.35 
21.10 
25.70 
27.90 
31.00 
36.30 
40.00 
44.30 
50.50 
19.44 
20.53 
20.75 
20.64 
22.16 
22.87 
24.33 
27.79 
29.69 
33.44 
34.47 
35.56 
36.71 
36.57 
40.90 
51.00 
61.00 
68.00 
81.00 
85.00 
92.00 
99.00 
16.78 
17.38 
17.10 
18.32 
18.87 
19.52 
20.76 
23.78 
25.60 
27.99 
31.08 
32.56 
33.70 
35.90 
38.50 
53.00 
60.00 
68.60 
78.00 
82.00 
89.00 
96.00 
8.63 
8.67 
8.98 
9.34 
9.38 
9.32 
9.69 
11.01 
11.57 
11.85 
12.08 
11.94 
13.50 
16.69 
15.50 
16.20 
18.70 
23.50 
25.70 
27.80 
29.40 
31.20 
13.56 5.41 
13.71 5.36 
13.85 5.56 
14.13 5.46 
14.32 5.41 
15.42 6.42 
15.81 6.48 
17.45 6.87 
18.01 6.79 
20.22 7.60 
20.65 8.46 
21.69 8.50 
21.91 8.74 
20.18 8.04 
23.30 9.20 
31.10 11.20 
39.00 11.40 
42.70 13.90 
47.30 15.60 
48.50 16.50 
53.80 17.80 
59.50 19.10 
13.28 12.66 
14.08 13.61 
14.00 12.92 
14.58 13.33 
14.81 14.78 
15.42 14.43 
16.12 14.55 
17.24 16.04 
20.49 16.02 
18.48 16.63 
16.22 17.78 
15.58 18.59 
19.90 19.57 
19.44 19.08 
21.54 20.64 
25.46 23.59 
27.92 27.95 
30.80 30.21 
35.79 36.54 
37.40 39.65 
40.00 42.02 
46.40 45.00 
4.54 5.47 
4.73 5.32 
4.56 5.56 
4.65 5.70 
5.15 6.13 
5.35 6.23 
5.69 7.14 
6.78 7.75 
6.99 7.36 
7.96 8.05 
8.36 8.40 
8.49 9.29 
8.51 9.82 
9.57 9.86 
10.10 10.75 
14.48 12.96 
16.63 14.36 
19.94 15.99 
20.14 17.09 
19.74 16.50 
27.43 19.50 
24.10 18.90 
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When comparing the trend in farm values to the trends in cash rents, 
the overall pattern is positive and consistent. That is, when looking at 
the entire period 1929-1980, positive trends in farm values are generally 
accompanied by positive trends in cash rents. There are numerous 
Instances over several years vrtiere farm values show an Increase and yet 
cash rents are constant or decreasing. (Figures Â1 through Â12, in 
Appendix A show graphically the trends on farm land values and gross cash 
rents.) 
Itatio of gross cash rents to farm land values 
To get a clearer perspective of the relationship between cash rents 
and farm values, the rent-value ratio was computed. This ratio is 
presented In Table 3. The magnitude of the rent to value ratio varies 
over the 52-year period. This can be seen quite clearly in Figures B to 
B12 In Appendix B. Until the late 19708, the general range of movement 
of the ratio has been between 8.0-5.0 percent. However, Pennsylvania 
experienced rent to value ratio as low as 2.25 percent in 1975 and it 
remained less than 3.0 percent through 1980. Oklahoma also showed a 
pattern of declining rent to value ratio below 5.0 percent beginning in 
1963. 
The time series of the rent-to-value ratio is helpful in illus­
trating how farm land values have changed relative to rents. It is 
difficult to characterize the changes in the rent-to-value ratio for all 
the states, however, the ratios can be generally described by four basic 
trends during the period 1929-1981. From 1929 to approximately 1942, 
Table 3. Rent-to-value ratio, 1929-1980 
Year Ohio Indiana Illinois Iowa Missouri Pennsylvania 
1929 6.175 7.012 4.985 5.564 6.630 6.158 
1930 6.225 7.267 5.291 5.976 6.786 5.923 
1931 6.622 7.468 5.525 6.517 6.709 6.000 
1932 6.500 7.857 5.688 6.537 6.891 5.842 
1933 6.130 6.977 5.569 6.371 7.151 5.380 
1934 6.240 7.755 5.853 6.397 7.027 5.795 
1935 6.480 7.509 5.647 6.432 6.868 6.240 
1936 6.298 7.568 5.723 6.465 7.358 6.142 
1937 6.451 7.312 5.704 6.563 7.175 6.400 
1938 6.606 7.523 5.928 6.606 7.365 5.771 
1939 6.225 7.451 5.836 6.813 7.459 5.368 
1940 6.258 7.453 5.900 6.965 7.621 6.274 
1941 6.328 7.076 5.951 7.011 7.300 6.037 
1942 6.027 7.223 5.892 7.072 7.636 6.220 
1943 5.901 7.125 5.991 6.934 7.979 6.281 
1944 5.866 6.715 5.678 6.721 7.428 5.757 
1945 5.736 6.666 5.601 6.617 7.316 6.109 
1946 5.568 6.556 5.385 6.151 6.859 5.712 
1947 5.539 6.702 5.688 6.094 6.833 5.379 
1948 5.492 7.302 5.641 5.892 6.800 5.102 
1949 5.442 6.419 5.571 5.870 7.256 4.857 
1950 5.470 6.645 5.663 5.793 6.930 5.404 
1951 5.184 6.592 5.015 5.742 7.378 5.250 
1952 5.389 5.961 5.377 5.471 6.644 5.590 
1953 5.580 6.490 5.514 5.955 6.910 5.681 
1954 5.181 6.920 5.547 6.122 6.776 5.838 
1955 5.419 5.785 5.589 6.008 6.623 5.515 
1956 5.482 6.571 5.734 6.183 6.911 5.727 
1957 5.944 7.192 5.733 6.242 8.266 5.976 
1958 5.699 6.485 6.091 6.285 6.745 5.594 
1959 5.647 6.992 5.326 6.214 7.688 5.791 
1960 5.484 6.692 5.416 6.207 7.362 5.487 
1961 5.844 6.996 5.700 6.452 7.540 5.612 
1962 5.789 7.379 5.623 6.496 6.815 5.592 
1963 5.526 7.205 5.682 6.715 7.233 5.485 
1964 5.710 6.941 5.775 6.662 7.352 5.387 
1965 5.618 7.015 5.517 6.653 6.634 4.893 
1966 5.614 6.806 5.813 6.661 6.643 4.850 
1967 5.361 6.653 5.742 6.632 6.665 5.356 
1968 5.031 6.426 6.273 6.648 6.268 4.702 
1969 5.062 6.580 5.882 7.063 6.375 4.298 
1970 5.416 6.760 5.800 7.187 6.200 3.470 
1971 5.393 6.881 6.108 7.390 6.936 4.066 
1972 5.655 7.144 6.472 7.703 6.760 3.604 
1973 4.970 7.151 6.607 7.223 6.336 2.865 
1974 4.524 6.873 6.257 7.636 6.222 2.507 
1975 4.474 7.621 6.394 7.177 6.488 2.215 
1976 4.514 6.767 5.448 6.185 6.187 2.658 
1977 4.749 5.864 4.900 5.599 6.390 2.677 
1978 4.567 5.585 4.420 5.335 6.289 2.625 
1979 4.119 5.240 4.327 5.000 5.938 2.305 
1980 3.982 4.872 4.319 4.660 5.831 2.109 
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Minnesota South Dakota Michigan Wisconsin North Dakota Oklahoma 
5.441 5.866 5.423 5.988 6.869 6.833 
5.716 6.227 5.519 5.654 7.181 6.800 
6.126 6.410 5.710 6.493 6.400 7.218 
6.416 6.633 5.736 6.187 7.062 6.851 
6.200 6.520 5.489 5.763 6.600 6.636 
6.490 6.115 5.784 5.963 6.411 7.480 
6.339 6.240 6.120 5.593 6.250 7.120 
6.403 6.440 6.345 5.861 6.687 7.615 
6.714 6.565 6.388 5.955 6.466 7.370 
6.750 7.181 6.017 6.158 5.866 7.785 
6.907 7.400 5.824 6.389 7.636 7.250 
7.226 7.421 6.140 6.824 8.700 7.178 
7.259 8.052 6.362 7.036 8.300 7.482 
7.152 8.047 6.580 7.136 8.666 7.354 
7.190 8.375 6.378 7.157 10.307 7.363 
6.777 8.192 5.857 7.037 8.812 7.542 
6.733 7.533 6.217 7.231 8.052 7.150 
6.585 7.205 5.769 7.117 8.227 6.466 
6.566 6.926 5.955 6.950 8.695 6.705 
6.484 7.023 5.937 8.054 7.259 6.589 
6.654 6.063 5.628 7.467 8.392 6.333 
6.559 7.468 5.983 7.571 9.034 6.396 
6.440 6.870 5.072 7.465 6.714 6.246 
6.292 6.044 6.190 7.632 7.513 5.289 
6.784 7.095 6.158 8.365 7.210 5.840 
6.942 7.180 6.294 8.756 7.615 6.014 
6.804 7.550 6.194 8.064 7.742 5.636 
7.083 8.064 6.042 8.514 8.384 5.637 
6.703 7.444 6.210 8.676 8.302 5.647 
6.920 7.348 6.004 8.263 7.955 5.488 
6.989 6.935 5.955 8.612 9.080 5.697 
7.067 7.444 6.175 8.668 8.924 5.267 
7.213 6.950 5.857 8.075 8.444 5.398 
7.397 7.000 5.879 8.383 8.303 5.089 
7.419 6.762 6.145 8.643 8.583 4.865 
7.413 7.379 5.976 8.589 8.359 4.547 
7.457 7.280 5.948 8.083 8.492 4.697 
7.653 7.387 5.727 8.531 9.040 4.725 
7.504 7.000 6.246 7.970 8.961 4.433 
7.601 7.102 5.280 7.771 9.045 4.259 
7.564 7.621 5.353 7.257 9.288 4.397 
7.718 7.456 5.372 6.885 8.936 4.382 
7.503 7.666 6.238 6.795 8.957 4.325 
7.615 7.730 5.355 7.338 8.621 4.564 
7.979 7.863 5.318 6.857 8.487 4.497 
7.994 7.272 5.092 6.720 8.775 4.334 
8.057 6.589 5.389 7.040 7.593 4.138 
7.140 6.587 5.247 6.668 7.330 4.007 
6.240 6.393 4.970 6.692 6.691 3.965 
5.594 6.133 4.740 6.293 6.536 3.691 
5.300 6.075 4.519 5.632 7.619 3.823 
4.873 5.634 4.465 5.131 6.040 3.165 
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cash rents rose relative to farm land values, hence, the rent-to-value 
ratio Is mostly changing in a positive direction. For most states during 
the next ten-year period, the trend of the ratio is predominantly 
downward. This downward trend did not hold true for Wisconsin or North 
Dakota. From the early 1950s to the early 1970s, the ratio is nearly 
cosntant. Since the early 1970s, the trend of the rent-to-value ratio is 
characterized by a dramatic decline for each of the 12 selected states. 
The ratio of rent to value is often Interpreted as the annual 
relative rate of return on farm land. However, one must be careful in 
suggesting that this ratio reflects the rate of return received on farm 
land investment. This interpretation may be erroneous for several 
reasons. First, the rent-to-value ratio reflects only part of the return 
to farm land. Â significant share of the total return Is obtained from 
the appreciation of farm land values. Further, the rate of return on 
farm land at a given time is determined by both the rate of 
capitalization and the growth rate of expected future returns. The 
capitalization will determine the total rate of return and the growth 
rate will determine how the total rate of return is divided between 
current return and capital gain (Melichar). In addition, the ratio is 
most often computed as the ratio of current rent-to-current value. The 
current value of land will, in most Instances, exceed the value actually 
paid for land in some earlier period. As a result, the current rent-to-
current value ratio will generally lead to an underestimate of the ratio 
relevant to determining the performance of farm land Investments. 
In Table 4 presented below, the ratio of rent to value in 1970 is 
computed. The ratio of cash rent to value in 1970 is provided for each 
state for the period 1970-1980. Qcie obvious result stands out. Clearly, 
in each of the states rents increased relative to farm land values in 
1970. This implies that for individuals who bought land at the 1970 
values, the rate of return on farm land values derived from current 
returns has increased. The rent-to-value ratio computed in the usual 
manner suggests that the rate of return on farm land has worsened. 
However, this holds true only for those who bought land after 1970 or at 
prices higher than 1970 values. 
Total Rate of Return for Farm Land 
In the previous section, the trend in the rent-to-value ratio 
implies that the annual rate of return derived from the gross cash rent 
on cash rented farm land is declining. However, gross cash rents 
generate only part of the total rate of return for farm land. 
The total rate of return for farm land is derived from the current 
net returns to farm land and farm land appreciation. In the case of cash 
rented farms, the current net return on farm land is the annual net cash 
rent received by the landowner. Farm land appreciation (or depreciation) 
reflects changes in the dollar value of farm land. This section of the 
study compares the rates of return derived from gross cash rents with 
those derived from asset appreciation. 
The total rates of return for each of the states are provided in 
Tables 5 through 16. The rate of return from gross cash rent is the 
Table 4. Ratio of gross cash rent to value in 1970 for 1970-1980 
Year Ohio Indiana 
Illi­
nois Iowa 
Mis­
souri 
Pennsyl­
vania 
Minne­
sota 
South 
Dakota 
Michi­
gan 
Wiscon­
sin 
North 
Dakota 
Okla 
homa 
—Percent of value in 1970 
1970 5.42 6.76 5.80 7.19 6.20 3.47 7.72 7.45 5.37 6.88 8.94 4.38 
1971 5.88 7.15 5.99 7.44 6.76 3.92 7.80 7.67 6.86 7.25 8.96 4.63 
1972 6.74 7.58 5.96 7.92 7.43 4.85 7.18 7.05 6.70 7.07 10.07 4.65 
1973 6.54 8.31 6.67 8.50 7.70 4.50 8.29 8.07 7.43 7.64 10.63 5.07 
1974 7.55 9.59 8.32 11.70 9.38 4.71 11.07 9.82 8.78 8.74 15.24 6.11 
1975 8.64 13.24 9.95 13.24 10.18 5.43 13.88 10.00 9.63 10.35 17.51 6.77 
1976 11.87 14.86 11.09 15.14 11.31 6.83 15.19 12.19 10.62 11.22 20.99 7.54 
1977 13.80 17.80 13.21 17.22 13.25 7.47 16.83 13.68 12.34 13.53 21.20 8.06 
1978 15.52 18.29 13.87 18.10 14.60 8.08 17.26 14.47 12.90 14.68 20.78 7.78 
1979 17.97 19.04 15.01 19.65 16.17 8.55 19.14 15.61 13.79 15.56 28.87 9.20 
1980 18.75 21.46 16.15 21.19 18.43 9.07 21.17 16.75 16.00 16.67 25.37 8.91 
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Table 5. Ohio: 
1980 
total rate of ; return for cash rented farm i land, 1929-
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
IVZS 6.175 -5.4U5 — 0.7/0 — 
1930 6.225 -4.225 -2.823 2.000 3.402 
1931 6.622 -16.393 -5.038 -9.770 1.585 
1932 6.500 -12.963 -0.510 -6.463 5.990 
1933 6.130 -17.391 -13.741 -11.261 -7.610 
1934 6.240 8.000 1.523 14.240 7.762 
1935 6.480 3.846 1.777 10.327 8.257 
1936 6.298 8.772 8.092 15.070 14.389 
1937 6.451 8.065 4.077 14.516 10.528 
1938 6.606 -1.639 0.334 4.967 6.941 
1939 6.225 1.613 0.293 7.839 6.518 
1940 6.258 0.000 -1.303 6.258 4.955 
1941 6.328 3.125 -4.054 9.453 2.273 
1942 6.027 11.111 1.088 17.139 7.116 
1943 5.901 11.111 2.251 17.012 8.152 
1944 5.866 10.000 4.423 15.867 10.289 
1945 5.736 5.263 1.332 11.000 7.068 
1946 5.568 12.844 4.787 18.413 10.356 
1947 5.539 14.844 4.706 10.383 10.245 
1948 5.492 1.538 -4.156 7.031 1.335 
1949 5.442 5.797 6.155 11.239 11.596 
1950 5.470 -2.985 -4.937 2.485 0.532 
1951 5.184 14.650 8.350 19.834 13.534 
1952 5.389 8.721 6.437 14.110 11.826 
1953 5.580 -2.994 -4.911 2.587 0.669 
1954 5.181 10.695 9.907 15.877 15.089 
1955 5.419 3.109 2.016 8.528 7.435 
1956 5.482 1.026 -0.821 6.508 4.661 
1957 5.944 10.550 7.252 16.495 13.196 
1958 5.699 -0.926 -2.970 4.773 2.729 
1959 5.647 3.571 1.569 9.219 7.215 
1960 5.484 2.183 0.359 7.668 5.843 
1961 5.844 -1.778 -2.747 4.067 3.097 
1962 5.789 1.316 -0.188 7.105 5.601 
1963 5.526 12.308 10.826 17.835 16.353 
1964 5.710 2.256 0.796 7.966 6.506 
1965 5.618 4.317 2.618 9.935 8.237 
1966 5.614 10.611 7.801 16.225 13.415 
1967 5.361 4.012 1.525 9.373 6.885 
1968 5.031 15.844 11.988 20.875 17.019 
1969 5.062 -1.050 -5.444 4.013 -0.380 
1970 5.416 0.781 -3.752 6.198 1.664 
1971 5.393 8.353 4.120 13.747 9.513 
1972 5.655 8.515 4.953 14.170 10.607 
1973 4.970 9.307 3.763 14.277 8.733 
1974 4.524 21.217 11.660 25.741 16.184 
1975 4.474 13.612 6.238 18.086 10.712 
1976 4.514 26.537 21.549 31.049 26.064 
1977 4.749 9.498 3.668 14.247 8.417 
1978 4.567 14.482 7.827 19.049 12.394 
1979 4.119 22.089 13.606 26.209 17.726 
1980 3.982 7.356 -2.381 11.338 1.600 
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Table 6. Indiana: total rate of return for cash rented farm land, 
1929-1980 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 /.UlZ 1.299 — 8.312 — 
1930 7.267 -8.451 -7.048 -1.183 0.219 
1931 7.468 -10.938 0.418 -3.469 7.887 
1932 7.857 -30.612 -18.159 -22.755 -10.302 
1933 6.977 -8.889 -5.239 -1.911 1.739 
1934 7.755 8.163 1.686 15.918 9.441 
1935 7.509 7.547 5.478 15.057 12.988 
1936 7.568 8.621 7.940 16.190 15.509 
1937 7.312 9.375 5.388 16.687 12.700 
1938 7.523 -1.587 0.386 5.937 7.910 
1939 7.451 -1.613 -2.933 5.839 4.519 
1940 7.453 3.125 1.822 10.578 9.275 
1941 7.076 1.538 -5.641 8.615 1.436 
1942 7.223 14.474 4.451 21.697 11.675 
1943 7.125 13.636 4.776 20.761 11.901 
1944 6.715 13.725 8.148 20.441 14.864 
1945 6.666 10.526 6.595 17.193 13.262 
1946 6.556 14.286 6.229 20.842 12.786 
1947 6.702 3.623 -6.515 10.326 0.188 
1948 7.302 7.383 1.688 14.685 8.990 
1949 6.419 10.778 11.136 17.198 17.555 
1950 6.645 -5.696 -7.648 0.949 -1.003 
1951 6.592 18.557 12.257 25.149 18.850 
1952 5.961 7.619 5.335 13.581 11.297 
1953 6.490 -5.000 -6.917 1.490 -0.427 
1954 6.920 0.000 -0.788 6.920 6.132 
1955 5.785 10.714 9.621 16.500 15.407 
1956 6.571 0.000 -1.846 6.571 4.725 
1957 7.192 2.183 -1.115 9.376 6.077 
1958 6.485 5.761 3.717 12.247 10.203 
1959 6.992 3.953 1.950 10.945 8.942 
1960 6.692 6.296 4.472 12.989 11.164 
1961 6.996 -3.448 -4.417 3.548 2.579 
1962 7.379 -1.163 -2.667 6.217 4.713 
1963 7.205 6.859 5.378 14.065 12.583 
1964 6.941 10.645 9.185 17.587 16.127 
1965 7.015 4.321 2.623 11.336 9.638 
1966 6.806 11.717 8.907 18.523 15.713 
1967 6.653 9.158 6.671 15.812 13.324 
1968 6.426 10.817 6.961 17.243 13.387 
1969 6.580 -1.116 -5.510 5.464 1.071 
1970 6.760 -2.283 -6.817 4.477 -0.056 
1971 6.881 3.736 -0.497 10.618 6.384 
1972 7.144 2.151 -1.412 9.295 5.732 
1973 7.151 8.644 3.101 15.796 10.252 
1974 6.873 16.694 7.137 23.568 14.011 
1975 7.621 19.711 12.337 27.332 19.959 
1976 6.767 20.894 15.908 27.661 22.675 
1977 5.864 27.669 21.839 33.533 27.704 
1978 5.585 7.252 0.597 12.838 6.183 
1979 5.240 11.590 3.107 16.831 8.348 
1980 4.872 15.915 6.176 20.788 11.049 
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Table 7. Illinois : 
1929-1980 
total rate of return for cash rented : farm land. 
Nominal Real farm Nominal Seal total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
192» 4.983 -1.449 — 3.536 — 
1930 5.291 -8.661 -7.259 -3.370 -1.967 
1931 5.525 -9.483 1.873 -3.957 7.398 
1932 5.688 -24.731 -12.278 -19.043 -6.590 
1933 5.569 -17.722 -14.071 -12.152 -8.501 
1934 5.853 3.659 -2.819 9.512 3.035 
1935 5.647 6.818 4.749 12.466 10.396 
1936 5.723 6.383 5.703 12.106 11.426 
1937 5.704 4.082 0.094 9.786 5.798 
1938 5.928 0.000 1.974 5.929 7.092 
1939 5.836 0.000 -1.320 5.837 4.516 
1940 5.900 2.000 0.697 7.900 6.597 
1941 5.951 2.913 -4.267 8.864 1.684 
1942 5.892 8.036 -1.987 13.929 3.905 
1943 5.991 8.197 -0.663 14.189 5.328 
1944 5.678 12.857 7.280 18.536 12.958 
1945 5.601 5.405 1.474 11.007 7.075 
1946 5.385 8.075 0.018 13.460 5.403 
1947 5.688 12.022 1.884 17.710 7.572 
1948 5.641 8.955 3.260 14.597 8.902 
1949 5.571 0.985 1.343 6.557 6.914 
1950 5.663 3.791 1.839 9.455 7.502 
1951 5.015 20.377 14.077 25.392 19.092 
1952 5.377 2.930 0.646 8.308 6.023 
1953 5.514 0.365 -1.552 5.880 3.962 
1954 5.547 4.530 3.742 10.077 9.288 
1955 5.589 2.712 1.619 8.302 7.208 
1956 5.734 1.993 0.147 7.728 5.881 
1957 5.733 7.951 4.652 13.685 10.386 
1958 6.091 0.608 -1.436 6.699 4.655 
1959 5.326 9.863 7.860 15.189 13.186 
1960 5.416 3.694 1.869 9.111 7.286 
1961 5.700 -4.121 -5.090 1.580 0.610 
1962 5.623 0.817 —0.686 6.441 4.937 
1963 5.682 5.897 4.416 11.579 10.098 
1964 5.775 1.515 0.055 7.290 5.830 
1965 5.517 10.204 8.506 15.721 14.022 
1966 5.813 7.741 4.931 13.554 10.744 
1967 5.742 7.544 5.056 13.286 10.798 
1968 6.273 3.002 -0.854 9.276 5.419 
1969 5.882 9.044 4.651 14.927 10.532 
1970 5.800 4.405 -0.129 10.206 5.671 
1971 6.108 -1.997 -6.230 4.111 -0.122 
1972 6.472 -6.372 -9.934 0.101 -3.461 
1973 6.607 8.724 3.180 15.331 9.787 
1974 6.257 24.049 14.492 30.307 20.749 
1975 6.394 14.570 7.196 20.964 13.590 
1976 5.448 23.557 18.572 29.006 24.021 
1977 4.900 24.500 18.671 29.401 23.571 
1978 4.420 14.040 7.385 18.460 11.805 
1979 4.327 9.548 1.065 13.875 5.392 
1980 4.319 7.242 -2.495 11.562 1.823 
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Table 8. Iowa: 
1980 
total rate of : return for cash rented farm land, 1929-
Nominal Real farm Nominal Seal total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 5.564 -1.429 — 4.136 — 
1930 5.976 -7.692 -6.290 -1.715 -0.313 
1931 6.517 -14.035 -2.680 -7.518 3.838 
1932 6.537 -22.581 -10.128 -16.043 -3.590 
1933 6.371 -32.857 -29.207 -26.486 -22.836 
1934 6.397 10.256 3.779 16.654 10.177 
1935 6.432 3.704 1.635 10.136 8.067 
1936 6.465 7.955 7.274 14.420 13.740 
1937 6.563 -1.149 -5.137 5.414 1.427 
1938 6.606 2.247 4.221 8.854 10.828 
1939 6.813 -3.488 -4.809 3.326 2.005 
1940 6.965 0.000 -1.303 6.965 5.662 
1941 7.011 3.371 -3.809 10.382 3.203 
1942 7.072 7.292 -2.731 14.365 4.342 
1943 6.934 10.280 1.420 17.215 8.355 
1944 6.721 12.295 6.718 19.016 13.439 
1945 6.617 4.688 0.756 11.305 7.374 
1946 6.151 7.914 -0.143 14.065 6.008 
1947 6.094 12.025 1.888 18.120 7.982 
1948 5.892 10.227 4.532 16.119 10.424 
1949 5.870 5.376 5.734 11.247 11.605 
1950 5.793 1.587 -0.365 7.381 5.429 
1951 5.742 11.682 5.382 17.425 11.125 
1952 5.471 7.359 5.075 12.831 10.547 
1953 5.955 -3.125 -5.042 2.830 0.913 
1954 6.122 -1.818 -2.606 4.305 3.517 
1955 6.008 5.983 4.890 11.991 10.899 
1956 6.183 2.500 0.654 8.683 6.837 
1957 6.242 2.834 -0.465 9.077 5.778 
1958 6.285 3.516 1.472 9.801 7.757 
1959 6.214 5.185 3.182 11.400 9.397 
1960 6.207 3.571 1.747 9.779 7.954 
1961 6.452 -5.660 -6.629 0.792 -0.176 
1962 6.496 6.028 4.525 12.525 11.021 
1963 6.715 -0.356 -1.837 6.359 4.878 
1964 6.662 4.096 2.636 10.758 9.298 
1965 6.653 6.090 4.391 12.744 11.045 
1966 6.661 12.605 9.795 19.266 16.456 
1967 6.632 7.513 5.025 14.145 11.657 
1968 6.648 8.314 4.458 14.962 11.106 
1969 7.063 4.318 -0.076 • 11.382 6.988 
1970 7.187 2.870 -1.664 10.057 5.524 
1971 7.390 0.658 -3.576 8.048 3.815 
1972 7.703 2.146 -1.417 9.850 6.287 
1973 7.223 12.570 7.027 19.794 14.250 
1974 7.636 23.199 13.642 30.836 21.279 
1975 7.177 16.986 9.612 24.163 16.789 
1976 6.185 24.616 19.631 30.802 25.817 
1977 5.599 20.387 14.557 25.987 20.157 
1978 5.335 9.368 2.713 14.704 8.048 
1979 5.000 13.651 5.168 18.651 10.168 
1980 4.660 13.592 3.854 18.252 8.514 
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Table 9. Missouri: 
1929-1980 
total rate of return for cash rented : farm land, 
Nominal Real farm Nominal Heal total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 b.b3U -10./by — -4.138 — 
1930 6.786 -6.557 -5.155 0.230 1.632 
1931 6.709 -10.909 0.446 -4.200 7.155 
1932 6.891 -19.565 -7.122 -12.674 -0.221 
1933 7.151 -39.394 -35.744 -32.242 -28.592 
1934 7.027 10.811 4.334 17.838 11.361 
1935 6.868 2.632 0.563 9.500 7.431 
1936 7.358 2.564 1.884 9.923 9.243 
1937 7.175 2.500 -1.487 9.675 5.688 
1938 7.365 2.439 4.413 9.805 11.779 
1939 7.459 -10.811 -12.131 -3.351 -4.672 
1940 7.621 0.000 -1.303 7.622 6.319 
1941 7.300 7.500 0.321 14.800 7.621 
1942 7.636 9.091 -0.932 16.727 6.705 
1943 7.979 8.333 -0.527 16.312 7.453 
1944 7.428 14.286 8.709 21.714 16.137 
1945 7.316 6.667 2.736 13.983 10.052 
1946 6.859 6.250 -1.807 13.109 5,053 
1947 6.833 11.111 0.973 17.944 7.807 
1948 6.800 10.000 4.305 16.800 11.105 
1949 7.256 -2.564 -2.206 4.692 5.050 
1950 6.930 9.302 7.350 16.233 14.280 
1951 7.378 9.474 3.174 16.853 10.553 
1952 6.644 11.215 8.931 17.860 15,576 
1953 6.910 -5.941 -7.858 0.970 -0,947 
1954 6.776 1.942 1.154 8.718 7,930 
1955 6.623 5.505 4.412 12.128 11.036 
1956 6.911 3.540 1.694 10.451 8.605 
1957 8.266 5.833 2.535 14.100 10.801 
1958 6.745 1.639 -0.405 8.385 6.341 
1959 7.688 9.630 7.627 17.319 15.316 
1960 7.362 -6.299 -8.124 1.063 -0.762 
1961 7.540 7.299 6.330 14.839 13.871 
1962 6.815 6.164 4.661 12,979 11.476 
1963 7.233 5.195 3.713 12.429 10.947 
1964 7.352 10.983 9.523 18.335 16.875 
1965 6.634 2.809 1.111 9.444 7.746 
1966 6.643 13.171 10.361 19.815 17.005 
1967 6.665 1.914 -0.574 8.579 6.091 
1968 6.268 9.524 5.668 15.792 11.936 
1969 6.375 9.766 5.372 16.141 11.747 
1970 6.200 6.569 2.036 12.770 8.236 
1971 6.936 -2.622 -6.855 4.315 0.081 
1972 6.760 11.296 7.733 18.056 14.494 
1973 6.336 9.610 4.066 15.946 10.402 
1974 6.222 19.370 9.814 25.593 16.036 
1975 6.488 3.953 -3.420 10.442 3.068 
1976 6.187 14.171 9.186 20.359 15.373 
1977 6.390 11.795 5.966 18.186 12.356 
1978 6.289 10.691 4.036 16.981 10.325 
1979 5.938 14.745 6.262 20.683 12.200 
1980 5.831 13.856 4.118 19.688 9.950 
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Table 10. Pennsylvania: total rate of return for cash rented farm 
land, 1929-1980 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 6.158 -9.524 — -3.365 — 
1930 5.923 3.077 4.479 9.000 10.402 
1931 6.000 -8.333 3.022 -2.333 9.022 
1932 5.842 15.263 7.190 0.579 13.032 
1933 5.380 -14.000 -10.350 -8.620 -4.970 
1934 5.795 -2.041 -8.518 3.755 -2.722 
1935 6.240 2.000 -0.069 8.240 6.171 
1936 6.142 10.714 10.034 16.857 16.176 
1937 6.400 -12.000 -15.987 -5.600 -9.587 
1938 5.771 12.281 14.254 18.053 20.026 
1939 5.368 0.000 -1.320 5.368 4.048 
1940 6.274 -11.765 -13.068 -5.490 -6.793 
1941 6.037 3.774 -3.406 9.811 2.632 
1942 6.220 10.169 0.147 16.390 6.367 
1943 6.281 7.813 -1.047 14.094 5.233 
1944 5.757 8.571 2.994 14.329 8.751 
1945 6.109 4.110 0.178 10.219 6.288 
1946 5.712 8.750 0.693 14.462 6.405 
1947 5.379 8.046 -2.092 13.425 3.287 
1948 5.102 1.136 -4.558 6.239 0.543 
1949 4.857 10.204 10.562 15.061 15.419 
1950 5.404 1.010 -0.942 6.414 4.462 
1951 5.250 11.607 5.307 16.857 10.557 
1952 5.590 8.197 5.913 13.787 11.502 
1953 5.681 -5.172 -7.089 0.509 -1.408 
1954 5.838 6.452 5.664 12.290 11.502 
1955 5.515 3.125 2.032 8.641 7.547 
1956 5.727 -5.785 -7.631 -0.058 -1.904 
1957 5.976 3.200 -0.099 9.176 5.877 
1958 5.594 15.541 13.497 21.135 19.091 
1959 5.791 0.671 -1.332 6.463 4.460 
1960 5.487 5.696 3.872 11.184 9.358 
1961 5.612 1.250 0.281 6.862 5.893 
1962 5.592 4.192 2.688 9.784 8.280 
1963 5.485 2.339 0.858 7.825 6.343 
1964 5.387 1.156 -0.304 6.543 5.083 
1965 4.893 12.626 10.928 17.520 15.821 
1966 4.850 12.775 9.965 17.626 14.815 
1967 5.356 -5.093 -7.580 0.264 -2.223 
1968 4.702 14.286 10.430 18.988 15.132 
1969 4.298 10.320 5.927 14.619 10.225 
1970 3.470 18.314 13.780 21.785 17.251 
1971 4.066 -3.614 -7.848 0.452 -3.781 
1972 3.604 28.294 24.731 31.898 28.335 
1973 2.865 14.418 8.874 17.283 11.739 
1974 2.507 16.254 6.697 18.762 9.204 
1975 2.215 23.460 16.086 25.675 18.301 
1976 2.658 4.524 -0.460 7.183 2.197 
1977 2.677 7.916 2.086 10.593 4.764 
1978 2.625 9.348 2.693 11.973 5.318 
1979 2.305 16.941 8.458 19.247 10.764 
1980 2.109 13.793 4.055 15.902 6.164 
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Table 11. Minnesota: total rate of return for cash rented farm land, 
1929-1980 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 5.441 -3.488 — 1.953 — 
1930 5.716 -6.173 -4.770 -0.457 0.946 
1931 6.126 -14.085 -2.729 -7.958 3.398 
1932 6.416 -18.333 -5.880 -11.917 0.536 
1933 6.200 -20.000 -16.350 -13.800 -10.150 
1934 6.490 1.961 -4.516 8.451 1.974 
1935 6.339 3.774 1.705 10.113 8.044 
1936 6.403 7.018 6.337 13.421 12.741 
1937 6.714 -1.786 -5.773 4.929 0.941 
1938 6.750 0.000 1.974 6.750 8.724 
1939 6.907 -3.704 -5.024 3.204 1.884 
1940 7.226 -1.887 -3.190 5.340 4.037 
1941 7.259 1.852 -5.328 9.111 1.932 
1942 7.152 8.475 -1.548 15.627 5.604 
1943 7.190 6.349 -2.511 13.540 4.680 
1944 6.777 12.500 6.923 19.278 13.701 
1945 6.733 4.000 0.069 10.733 6.802 
1946 6.585 8.537 0.480 15.122 7.065 
1947 6.566 8.889 -1.249 15.456 5.318 
1948 6.484 9.091 3.396 15.576 9.881 
1949 6.654 7.477 7.834 14.131 14.489 
1950 6.559 1.835 -0.117 8.394 6.442 
1951 6.440 14.173 7.873 20.614 14.314 
1952 6.292 9.286 7.002 15.579 13.295 
1953 6.784 -0.719 —2.636 6.065 4.148 
1954 6.942 0.000 -0.788 6.942 6.154 
1955 6.804 6.081 4.988 12.885 11.792 
1956 7.083 5.128 3.282 12.212 10.365 
1957 6.703 9.302 6.004 16.006 12.707 
1958 6.920 2.825 0.781 9.746 7.702 
1959 6.989 8.763 6.760 15.753 13.750 
1960 7.067 0,000 -1.825 7.067 5.242 
1961 7.213 -1.042 -2.011 6.172 5.203 
1962 7.397 -0.524 -2.027 6.874 5.371 
1963 7.419 1.036 -0.445 8.456 6.974 
1964 7.413 7.212 5.752 14.625 13.165 
1965 7.457 1.887 0.189 9.344 7.646 
1966 7.653 7.018 4.208 14.671 11.861 
1967 7.504 5.000 2.512 12.504 10.016 
1968 7.601 9.774 5.919 17.376 13.520 
1969 7.564 2.564 -1.830 10.128 5.734 
1970 7.718 2.847 -1.687 10.566 6.032 
1971 7.503 3.767 -0.466 11.271 7.037 
1972 7.615 -10.189 -13.751 -2.574 -6.136 
1973 7.979 9.247 3.703 17.226 11.683 
1974 7.994 24.936 15.379 32.931 23.374 
1975 8.057 19.628 12.254 27.686 20.312 
1976 7.140 19.063 14.078 26.204 21.218 
1977 6.240 21.108 15.278 27.348 21.518 
1978 5.594 12.572 5.916 18.166 11.510 
1979 5.300 14.581 6.098 19.881 11.398 
1980 4.873 16.871 7.133 21.744 12.006 
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Table 12. South 
land, 
Dakota: total 
1929-1980 
rate of return for cash rented farm 
Nominal Real farm Nominal Seal total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 5.866 —6.667 - -0.8U0 -
1930 6.227 -2.273 -0.870 3.955 5.357 
1931 6.410 -12.821 -1.465 -6.410 4.945 
1932 6.633 -30.000 -17.547 -23.367 -10.914 
1933 6.520 -20.000 -16.350 -13.480 -9.830 
1934 6.115 3.846 -2.631 9.962 3.484 
1935 6.240 -4.000 -6.069 2.240 0.171 
1936 6.440 0.000 -0.680 6.440 5.760 
1937 6.565 -8.696 -12.683 -2.130 -6.118 
1938 7.181 -4.545 -2.572 2.636 4.610 
1939 7.400 -10.000 -11.320 -2.600 -3.920 
1940 7.421 -5.263 -6.566 2.158 0.855 
1941 8.052 0.000 -7.179 8.053 0.873 
1942 8.047 9.524 -0.499 17.571 7.549 
1943 8.375 12.500 3.640 20.875 12.015 
1944 8.192 7.692 2.115 15.885 10.307 
1945 7.533 13.333 9.402 20.867 16.936 
1946 7.205 11.765 3.708 18.971 10.914 
1947 6.926 17.073 6.935 24.000 13.862 
1948 7.023 4.651 -1.044 11.674 5.980 
1949 6.063 8.511 8.868 14.574 14.932 
1950 7.468 0.000 -1.952 7.468 5.516 
1951 6.870 12.963 6.663 19.833 13.533 
1952 6.044 19.403 17.119 25.448 23.164 
1953 7.095 -6.349 -8.266 0.746 -1.171 
1954 7.180 -3.279 -4.067 3.902 3.114 
1955 7.550 -1.667 -2.760 5.883 4.790 
1956 8.064 3.226 1.380 11.290 9.444 
1957 7.444 1.587 -1.711 9.032 5.733 
1958 7.348 4.545 2.502 11.894 9.850 
1959 6.935 15.385 13.382 22.321 20.318 
1960 7.444 -8.333 -10.158 -0.889 -2.714 
1961 6.950 10.000 9.031 16.950 15.981 
1962 7.000 -2.564 -4.068 4.436 2.932 
1963 6.762 2.500 1.018 9.262 7.781 
1964 7.379 8.046 6.586 15.425 13.965 
1965 7.289 2.247 0.549 9.528 7.830 
1966 7.387 4.301 1.491 11.688 8.878 
1967 7.000 4.124 1.636 11.124 8.636 
1968 7.102 9.346 5.490 16.449 12.593 
1969 7.621 3.604 -0.790 11.225 6.831 
1970 7.456 2.632 -1.902 10.088 5.554 
1971 7.666 0.000 -4.233 7.667 3.433 
1972 7.730 -9.615 -13.178 -1.885 -5.447 
1973 7.863 11.111 5.568 18.974 13.431 
1974 7.272 24.026 14.469 31.299 21.742 
1975 6.589 10.983 3.609 17.572 10.198 
1976 6.587 18.009 13.024 24.597 19.611 
1977 6.393 13.524 7.694 19.918 14.088 
1978 6.133 9.293 2.638 15.427 8.772 
1979 6.075 8.191 -0.291 14.266 5.783 
1980 5.634 13.569 3.831 19.203 9.465 
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Table 13. Michigan: 
1929-1980 
total rate of return for cash rented : farm land, 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 5.423 -1.176 — 4.247 — 
1930 5.319 -10.390 -8.987 -4.870 -3.468 
1931 5.710 -11.594 -0.239 -5.884 5.471 
1932 5.736 -21.053 -8.600 -15.316 -2.863 
1933 5.489 -16.327 -12.676 -10.837 -7.187 
1934 5.784 3.922 -2.556 9.706 3.229 
1935 6.120 -2.000 -4.069 4.120 2.051 
1936 6.345 9.091 8.411 15.436 14.756 
1937 6.388 -1.852 -5.839 4.537 0.550 
1938 6.017 3.571 5.545 9.589 11.563 
1939 5.824 1.754 0.434 7.579 6.259 
1940 6.140 0.000 -1.303 6.140 4.837 
1941 6.362 1.724 -5.455 8.086 0.907 
1942 6.580 6.452 -3.571 13.032 3.010 
1943 6.378 16.216 7.356 22.595 13.735 
1944 5.857 11.905 6.328 17.762 12.185 
1945 6.217 8.696 4.765 14.913 10.982 
1946 5.769 11.538 3.482 17.308 9.251 
1947 5.955 7.143 -2.995 13.098 2.960 
1948 5.937 11.811 6.116 17.748 12.053 
1949 5.628 3.788 4.146 9.417 9.774 
1950 5.983 -7.317 -9.269 -1.333 -3.285 
1951 5.072 18.543 12.243 23.616 17.316 
1952 6.190 0.658 -1.626 6.849 4.565 
1953 6.158 7.317 5.400 13.476 11.559 
1954 6.294 -0.613 -1.402 5.681 4.893 
1955 6.194 -2.516 -3.609 3.679 2.586 
1956 6.042 16.316 14.470 22.358 20.512 
1957 6.210 2.564 -0.735 8.774 5.476 
1958 6.004 4.878 2.834 10.883 8.839 
1959 5.955 8.072 6.069 14.027 12.024 
1960 6.175 2.193 0.368 8.368 6.544 
1961 5.857 4.603 3.634 10.460 9.491 
1962 5.879 3.629 2.125 9.508 8.004 
1963 6.145 -2.905 -4.386 3.241 1.759 
1964 5.976 6.589 5.129 12.566 11.106 
1965 5.948 4.797 3.099 10.745 9.047 
1966 5.727 9.967 7.157 15.694 12.884 
1967 6.246 8.232 5.744 14.479 11.991 
1968 5.280 6.286 2.430 11.566 7.710 
1969 5.353 -15.512 -19.905 -10.158 -14.552 
1970 5.372 -4.483 -9.016 0.890 -3.644 
1971 6.238 9.091 4.857 15.329 11.096 
1972 5.355 12.121 8.558 17.477 13.914 
1973 5.318 10.370 4.827 15.689 10.145 
1974 5.092 19.000 9.443 24.092 14.535 
1975 5.389 3.475 -3.899 8.865 1.491 
1976 5.247 11.754 6.769 17.001 12.016 
1977 4.970 18.472 12.642 23.443 17.613 
1978 4.740 8.745 2.090 13.485 6.830 
1979 4.519 10.847 2.364 15.367 6.884 
1980 4.465 14.821 5.083 19.287 9.549 
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Table 14. Wisconsin: total rate of return for cash rented farm land, 
1929-1980 
Nominal Real farm Nominal Seal total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
1929 5.988 -1.124 — 4.865 — 
1930 5.654 -5.952 -4.550 -0.298 1.104 
1931 6.493 -15.068 -3.713 -8.575 2.780 
1932 6.187 -14.063 -1.609 -7.875 4.578 
1933 5.763 -16.364 -12.714 -10.600 -6.950 
1934 5.963 0.000 -6.477 5.964 -0.513 
1935 5.593 6.780 4.711 12.373 10.303 
1936 5.861 9.231 8.550 15.092 14.412 
1937 5.955 2.985 -1.002 8.940 4.953 
1938 6.158 -6.349 -4.375 -0.190 1.783 
1939 6.389 -6.780 -8.100 -0.390 -1.710 
1940 6.824 -3.509 -4.812 3.316 2.012 
1941 7.036 -3.636 -10.816 3.400 -3.779 
1942 7.136 16.667 6.644 23.803 13.780 
1943 7.157 5.714 -3.146 12.871 4.011 
1944 7.037 11.392 5.815 18.430 12.853 
1945 7.231 3.659 -0.273 10.890 6.959 
1946 7.117 12.766 4.709 19.883 11.826 
1947 6.950 6.931 -3.207 13.881 3.743 
1948 8.054 8.182 2.487 16.236 10.541 
1949 7.467 -2.804 -2.446 4.664 5.021 
1950 7.571 4.464 2.512 12.036 10.083 
1931 7.465 14.504 8.204 21.969 15.669 
1952 7.632 3.676 1.393 11.309 9.024 
1953 8.365 -1.493 -3.410 6.873 4.956 
1954 8.756 -8.943 -9.731 -0.187 -0.975 
1955 8.064 12.143 11.050 20.207 19.114 
1956 8.514 -1.449 -3.295 7.065 5.219 
1957 8.676 -1.471 -4.769 7.206 3.907 
1958 8.263 8.108 6.064 16.372 14.327 
1959 8.612 -0.680 -2.683 7.932 5.929 
1960 8.668 6.369 4.545 15.038 13.213 
1961 8.075 1.875 0.906 9.950 8.981 
1962 8.383 -0.629 -2.133 7.755 6.250 
1963 8.643 7.018 5.536 15.661 14.179 
1964 8.589 -1.786 -3.246 6.804 5.343 
1965 8.083 6.667 4.968 14.750 13.051 
1966 8.531 4.255 1.445 12.787 9.977 
1967 7.970 6.468 3.980 14.438 11.950 
1968 7.771 6.075 2.219 13.846 9.989 
1969 7.257 12.653 8.259 19.910 15.516 
1970 6.885 9.259 4.726 16.144 11.610 
1971 6.795 6.250 2.017 13.045 8.811 
1972 7.338 -10.769 -14.332 -3.431 -6.993 
1973 6.857 13.621 8.078 20.478 14.934 
1974 6.720 14.245 4.688 20.966 11.409 
1975 7.040 11.587 4.213 18.627 11.253 
1976 6.668 12.362 7.376 19.030 14.045 
1977 6.692 17.033 11.203 23.725 17.895 
1978 6.293 13.333 6.678 19.627 12.971 
1979 5.632 15.549 7.066 21.182 12.699 
1980 5.131 14.937 5.199 20.068 10.330 
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Table 15. North 
land, 
Dakota : total 
1929-1980 
rate of return for cash rented farm 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
lyzy 6.869 -4.348 — 2.322 — 
1930 7.181 -4.545 -3.143 2.636 4.039 
1931 6.400 -10.000 1.355 -3.600 7.755 
1932 7.062 -25.000 -12.547 -17.938 -5.484 
1933 6.600 -6.667 -3.017 -0.067 3.583 
1934 6.411 11.765 5.288 18.176 11.699 
1935 6.250 -6.250 -8.319 0.000 -2.069 
1936 6.687 0.000 -0.680 6.687 6.007 
1937 6.466 -6.667 -10.654 -0.200 -4.187 
1938 5.866 0.000 1.974 5.867 7.840 
1939 7.636 -36.364 -37.684 -28.727 -30.047 
1940 8.700 -10.000 -11.303 -1.300 -2.603 
1941 8.300 0.000 -7.179 8.300 1.121 
1942 8.666 16.667 6.644 25.333 15.311 
1943 10.307 7.692 -1.168 18.000 9.140 
1944 8.812 18.750 13.173 27.562 21.985 
1945 8.052 15.789 11.858 23.842 19.911 
1946 8.227 13.636 5.580 21.864 13.807 
1947 8.695 4.348 -5.790 13.043 2.906 
1948 7.259 14.815 9.120 22.074 16.379 
1949 8.392 3.571 3.929 11.964 12.322 
1950 9.034 3.448 1.496 12.483 10.531 
1951 6.714 17.143 10.843 23.857 17.557 
1952 7.513 5.405 3.121 12.919 10.635 
1953 7.210 2.632 0.715 9.842 7.925 
1954 7.615 2.564 1.776 10.179 9.391 
1955 7.742 -11.429 -12.521 -3.686 -4.779 
1956 8.384 10.256 8.410 18.641 16.795 
1957 8.302 9.302 6.004 17.605 14.306 
1958 7.955 4.444 2.401 12.400 10.356 
1959 9.080 10.000 7.997 19.080 17.077 
1960 8.924 5.660 3.836 14.585 12.760 
1961 8.444 1.852 0.883 10.296 9.327 
1962 8.303 3.571 2.068 11.875 10.371 
1963 8.583 6.667 5.185 15.250 13.768 
1964 8.359 6.250 4.790 14.609 13.149 
1965 8.492 4.478 2.779 12.970 11.272 
1966 9.040 10.667 7.857 19.707 16.897 
1967 8.961 3.846 1.358 12.808 10.320 
1968 9.045 11.364 7.508 20.409 16.553 
1969 9.288 2.222 -2.172 11.511 7.117 
1970 8.936 5.263 0.729 14.200 9.666 
1971 8.957 0.000 -4.233 8.958 4.724 
1972 8.621 14.414 10.852 23.036 19.473 
1973 8.487 6.723 1.179 15.210 •9.667 
1974 8.775 27.879 18.322 36.655 27.098 
1975 7.593 24.658 17.284 32.251 24.877 
1976 7.330 19.485 14.499 26.816 21.830 
1977 6.691 9.634 3.804 16.325 10.495 
1978 6.536 0.331 -6.324 6.867 0.212 
1979 7.619 16.111 7.628 23.730 15.247 
1980 6.040 9.774 0.036 15.814 6.076 
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Table 16. Oklahoma: 
1929-1980 
total rate of return for cash rented farm land, 
Nominal Real farm Nominal Real total 
Gross cash farm land land total rate rate of 
Year rent appreciation appreciation of return return 
6.833 0.000 — 6.833 — 
1930 6.800 -5.000 -3.597 1.800 3.203 
1931 7.218 -25.000 -13.645 -17.781 -6.426 
1932 6.851 -18.519 -6.065 -11.667 0.786 
1933 6.636 -22.727 -19.077 -16.091 -12.441 
1934 7.480 12.000 5.523 19.480 13.003 
1935 7.120 0.000 -2.069 7.120 5.051 
1936 7.615 3.846 3.166 11.462 10.781 
1937 7.370 3.704 -0.284 11.074 7.087 
1938 7.785 3.571 5.545 11.357 13.331 
1939 7.250 0.000 -1.320 7.250 5.930 
1940 7.178 0.000 -1.303 7.179 5.876 
1941 7.482 3.448 -3.731 10.931 3.752 
1942 7.354 6.452 -3.571 13.806 3.784 
1943 7.363 6.061 -2.799 13.424 4.564 
1944 7.542 5.714 0.137 13.257 7.680 
1945 7.150 12.500 8.569 19.650 15.719 
1946 6.466 11.111 3.055 17.578 9.521 
1947 6.705 11.765 1.627 18.471 8.333 
1948 6.589 8.929 3.234 15.518 9.823 
1949 6.333 6.667 7.024 13.000 13.358 
1950 6.396 -3.448 
-5.400 2.948 0.996 
1951 6.246 10.769 4.469 17.015 10.715 
1952 5.289 14.474 12.190 19.763 17.479 
1953 5.840 -1.333 -3.250 4.507 2.590 
1954 6.014 -5.634 
-6.422 0.380 -0.408 
1955 5.636 7.792 6.699 13.429 12.336 
1956 5.637 3.750 1.904 9.387 7.541 
1957 5.647 5.882 2.584 11.529 8.231 
1958 5.488 1.163 -0.881 6.651 4.607 
1959 5.697 10.417 8.414 16.115 14.112 
1960 5.267 4.950 3.126 10.218 8.393 
1961 5.398 1.942 0.973 7.340 6.371 
1962 5.089 8.036 6.532 13.125 11.621 
1963 4.865 11.111 9.630 15.976 14.495 
1964 4.547 8.029 6.569 12.577 11.117 
1965 4.697 9.868 8.170 14.566 12.868 
1966 4.725 7.317 4.507 12.043 9.233 
1967 4.433 1.205 -1.283 5.639 3.151 
1968 4.259 12.169 8.313 16.429 12.573 
1969 4.397 1.047 
-3.347 5.445 1.051 
1970 4.382 9.906 5.372 14.288 9.754 
1971 4.325 6.608 2.374 10.934 6.700 
1972 4.564 -5.093 -8.655 -0.528 -4.090 
1973 4.497 9.623 4.080 14.121 8.578 
1974 4.334 20.067 10.510 24.401 14.845 
1975 4.138 13.833 6.459 17.971 10.597 
1976 4.007 13.032 8.047 17.040 12.054 
1977 3.965 7.424 1.594 11.389 5.560 
1978 3.691 3.579 
-3.075 7.270 0.615 
1979 3.823 12.352 3.870 16.176 7.693 
1980 3.165 14.572 4.834 17.738 8.000 
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ratio of gross cash rents In the current period to farm land values In 
the current period. Farm land appreciation is measured as the capital 
gain or loss In land values during the previous year. The analysis of 
the total rates of return to cash rented farm land by state reveals 
similar findings. First, the rate of return from gross cash rents has 
been consistently more stable than the rate of return derived from asset 
appreciation. Second, farm land appreciation has been an important part 
of the total rate of return for cash rented farm land. Farm land values 
fell from 1930-1933. Since 1933, most states showed significant farm 
land appreciation. This major upward trend continued through the mid-
1950s. During the mid-1950s, farm land values fell, causing the total 
rates of return to fall substantially for many of the states. From the 
late 1950s to the early 19708, another major increase in farm land values 
occurred. The percentage increase in land values during this period 
seemed to be slightly lower than the percentage Increases experienced 
during the previous rising trend. The early 1970s were the beginning of 
a major upward trend in land values. Farm land values have increased 
very rapidly since the early 1970s through 1980. 
All of the Increase in farm land value does not represent an 
Increase in the real total rate of return to farm land. The farm land 
appreciation is adjusted for Inflation to determine real farm land 
appreciation and the real total rate of return to farm land. In the 
latter half of the 1970s, Increases in the general level of prices 
account for a sizeable amount of the nominal growth In farm land values. 
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Finally, while on average rates of return from rents fell, the 
average rate of return from land appreciation has increased. Therefore, 
land appreciation has been important in stabilizing the total rate of 
return to farm land. 
Rate of Growth for Farm Land Values and Returns 
An examination of the growth rates for farm land values and cash 
rents helps to clarify further the relationship between the trends in 
farm land values and cash rents. The nominal mean growth rates for farm 
values and cash rents, along with their variances, for the period 1929-
1980 are presented in Table 17. Farm values increased on average at a 
faster rate than did cash rents. The differential between the growth 
rates of farm land values and gross cash rents is relatively small. 
Oklahoma showed the largest difference in the two nominal growth rates. 
A comparison of the variability of the nominal (annual) growth rates 
for farm land values is more variable than the nominal (annual) growth 
rates for cash rents for all the states except Missouri, Michigan, North 
Dakota, and Oklahoma. 
Table 18 provides estimates of the mean real annual growth rates of 
farm land values and gross cash rents and the variances of these growth 
rates. Nominal growth rates are adjusted by the implicit price deflator 
for Personal Consumption Expenditures from the National Income and 
Product Account. Comparing the real growth rates for farm land values 
and gross cash rents shows that, in real terms, farm land values increase 
more rapidly than cash rents. The differential in the growth rate is 
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Table 17. The mean and variance for nominal growth rates, 1929-1980 
Farm values Cash rents 
State Mean Variance Mean Variance 
Ohio 6.26 81.93 5.41 74.56 
Indiana 6.31 97.60 5.60 87.16 
Illinois 5.51 87.90 5.22 53.48 
Iowa 5.27 97.80 4.92 69.84 
Missouri 5.08 87.56 4.82 104.74 
Pennsylvania 6.18 88.80 4.08 61.61 
Minnesota 5.20 86.15 4.98 58.28 
South Dakota 3.95 106.11 3.88 82.27 
Michigan 4.91 82.08 4.53 84.54 
Wisconsin 4.49 77.30 4.18 72.70 
North Dakota 5.59 129.44 5.34 146.88 
Oklahoma 5.20 75.83 3.69 83.19 
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Table 18. The mean and variance for real growth rates, 1929-1980 
Farm values Cash rents 
State Mean Variance Mean Variance 
Ohio 3.11 42.94 2.25 45.74 
Indiana 3.17 54.69 2.45 49.14 
Illinois 2.36 48.19 2.07 25.35 
Iowa 2.12 51.52 1.77 39.08 
Missouri 1.92 47.88 1.68 70.32 
Pennsylvania 3.04 70.20 .94 53.29 
Minnesota 2.05 45.62 1.83 34.24 
South Dakota .81 60.66 .73 51.73 
Michigan 1.75 48.25 1.37 56.40 
Wisconsin 1.34 39.99 1.03 43.29 
North Dakota 2.44 84.41 2.19 113.10 
Oklahoma 2.05 37.12 .55 49.63 
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still relatively small for every state with one exception, Oklahoma. In 
Oklahoma, the mean annual growth rates In farm land values during the 
1929-1980 period average two percent, while cash rents grew at an average 
rate of only .55 percent. Comparing these real growth rates with those 
In Table 4 Indicates that nearly half of the nominal growth rates experi­
enced by farm land values is due entirely to generally rising prices. A 
comparison of the nominal and real growth rates for cash rents shows a 
similar relationship. A table of nominal and real growth rates for farm 
values is provided in Tables CI and C2 In Appendix C. Tables of the 
nominal and real growth rates for cash rent are provided in Tables D1 and 
D2 In Appendix D. A prevailing pattern for all states and each set of 
growth rates is that the differential between the nominal and real growth 
rates Increases over time. 
Correlation Analysis: Farm Land Values and Farm Cash Rents 
One of the principal objectives of this study has been to determine 
the extent to which increases in net farm land returns explain farm land 
values. So far in this chapter, the emphasis has been on the descriptive 
analysis of the data. The final analysis considered In this chapter is 
the analysis of the statistical correlation betwen real rents and values. 
Correlation analysis has as its basic objective the measurement of the 
degree of covariation existing between the variables. The results of the 
statistical correlation procedure give an indication of the degree of 
correlation between variations in farm land values and variations in 
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gross cash rents under the assumption that the variables are linearly 
related. 
The correlation coefficients have been estimated for real farm land 
values and real cash rents for each of the 12 states. The correlation 
coefficients are all positive. The correlation coefficient for each 
state's land value and cash rent falls In the range of .84 and .99. All 
the coefficients were significantly different from zero at the one 
percent level. 
The extremely high coefficients suggest that there is a strong 
positive relationship between the trend in land values and the trend in 
rents, as suggested by the theoretical model. The results provide 
additional support that the gross cash rent variable (as a measure of the 
return to farm land) is an important explanatory variable in explaining 
farm land values. Further, the results indicate that in a predictable 
sense. Increases in gross cash rents are likely to be accompanied by 
increases in farm land values. 
The extremely high correlation coefficients may also be indicative 
of a high degree of autocorrelation between the time-series variables. 
If this is the case, intepretation of the results of the correlation 
analysis must be somewhat guarded. That is, the autocorrelation may be 
providing a "built in" association between rents and values which makes a 
literal Interpretation of the coefficients useless unless adjustments are 
made in the data. Another problem is that the tests of the significance 
of all the coefficients in multiple regression analysis will also be 
biased without making adjustments for the autocorrelation. 
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CHAPTER IV. EMPIRICAL LAND VALUE MODELS AND RESULTS 
In this chapter, an empirical land value model is developed to 
determine the importance of several variables which may influence changes 
in land value. The theoretical models developed in the previous chapter 
have emphasized farm returns, the growth of farm returns, the capitaliza­
tion rate, and levels of inflation and taxes as the major explanatory 
variables determining farm land values. Taxes are not included due to 
lack of data. Two empirical approaches were taken to access the impact 
of changes in the explanatory variables on farm land values. The first 
empirical approach relies on the assumption that returns determine farm 
land values and not the reverse. The second empirical approach examines 
the direction of Influence between returns and values. That is. It 
exclusively tests whether returns determine value or whether values may 
determine returns. The results of both approaches are provided in this 
chapter. 
Empirical Land Value Model 
The theoretical model presented in the previous chapter stresses 
that farm land value is dependent upon the expected returns, the expected 
growth in returns, the expected capitalization rate, and expected rates 
of inflation. That is, any estimate of farm land value relies heavily on 
the judgment of the individual with respect to the future levels of these 
variables. The general form of the theoretical land value model can be 
expressed as : 
\ gj. «t+i ... Tt+i. ... Ij) (12) 
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where 
is the dollar value of farm land in period t, 
is the expected dollar returns to farm land in period t, 
is expected annual growth rate of future returns to farm land in 
period t, 
Ij. is the expected annual rate of inflation expected in period t, 
and 
r^  is the expected annual capitalization rate in period t. 
The discussion which follows describes the estimates of the dependent and 
independent variables and the hypotheses which describe how changes in 
each of the independent variables are expected to be related to changes 
in the dependent variables. The rational expectations hypothesis is not 
assumed to hold in the formulation of the explanatory variables. 
Farm land values 
Farm land values are one of the dependent variables in the farm land 
value models. The value of farm land was obtained from the U.S.D.A. 
survey on farm land values for farm land leased on a cash rent basis. 
Farm land value is the average per acre value of cash rented farm land 
for each state. 
Rent-to-value ratio 
This is the ratio of gross cash rents to farm land values. The 
rent-to-value ratio is also a dependent variable which is estimated by 
the empirical farm land value models. 
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Returns to farm land 
Expected gross cash rents are used to measure the expected returns 
to farm land. The returns to farm land will reflect the productivity of 
farm land as well as the market price of farm output. Farm land values 
are expected to change with changes in the value of farm land productiv­
ity. The rationale is that, given an increase in the value of farm land 
services, rents will rise. Change in the dollar returns to farm land 
will require reassessment of the value of farm land. If higher returns 
to farm land are anticipated, the net present value and, hence, the 
estimated value of farm land will be higher if all other factors remain 
constant. 
Growth rate of the return to farm land 
To measure the expected rate of growth in the returns to farm land, 
annual rates of change for gross cash rent are computed. The annual 
nominal growth rates in farm land returns, if defined as: 
GR^  = (log CR^  - log CRj._j) X 100, (13) 
where 
CR^  = gross cash rent per acre in period t. 
Past and present rates of growth are used as a proxy for expectations. 
The annual real growth rates are defined in a similar manner, however, 
cash rents are adjusted by the implicit price deflator for consumption 
expenditures. The growth rates of returns to farm land are expected to 
vary positively with farm land values and negatively with the returns-to-
value ratio. 
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Inflation rate 
The Impact of Inflation on farm land value is complex. There are 
several factors of consideration. First, the inflation rate is an 
important variable explaining the nominal values of farm land values. In 
determining the value of farm land, the rational investor or owner will 
adjust the expected flow of returns and the discount rate for anticipated 
rates of inflation. The expected return flow, which arises with the sale 
of the farm output, is determined largely by expected future prices of 
the farm output. Secondly, it is also clear that expectations about 
future price changes will be embodied in the discount rate. The market 
discount rate, which is expressed in nominal terms, will embody an 
element that compensates for anticipated inflation. Hence, in a world 
without taxes, and an infinite returns stream, anticipated Inflation is 
expected to have a neutral effect on farm land values. The inclusion of 
taxes, as well as inflation, in the theoretical land value model suggests 
inflation will have a positive effect on farm land values. Finally, the 
consideration of inflation in a world where capital gains are taxed at a 
lower rate than ordinary income suggests inflation should also have a 
positive effect on farm land values. A measure of the rate of inflation 
is derived from the implicit price deflator (IPD) for consumption 
expenditures as follows: 
I^  - (log (IPDj.) - log (IPD^ _j)) X 100. (14) 
80 
Capitalization rate 
The expected rate of capitalization in each period, r^ , is defined 
to be the yield on AAA corporate bonds since this yield represents an 
alternative rate of return the investor could receive. This rate is a 
long-term rate and reflects expectations of future short-term rates. 
Although there is considerable disagreement about the specific 
estimates of the capitalization rate which is most appropriate in 
computing the present value of future returns, there is a consensus about 
the factors which the capitalization rate measures. In this regard, the 
capitalization rate is representative of the opportunity cost of the 
financial resources and should reflect the rates of return of other 
Investments having the same liquidity and risk characteristics as farm 
land, as well as the investor's time preference and expected rates of 
inflation. 
A capitalization rate which has been used often in the past is the 
average rate of interest on farm mortgages. However, the levels of these 
rates have tended to lag behind the levels of rates associated with many 
alternative financial Investments and do not accurately reflect the 
opportunity cost of financial resources. The rates of interest asso­
ciated with AAA corporate bonds more accurately reflect current oppor­
tunity costs of financial resources which are likely to confront the 
owner or buyer of farm real estate. Farm land values are expected to 
vary inversely with the capitalization rate. 
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Empirical Results 
In this study, the empirical models to determine the association 
between the explanatory variables and farm land values were estimated by 
regression analysis. Two basic sets of regressions were estimated, one 
using farm land value per acre for cash rented farms as the dependent 
variable, and one using the ratio of gross cash rents to farm land value 
as the dependent variable. For each set of regressions, the land value 
models are specified by alternative formulation of the Independent 
variables. 
Tables 20 to 31 provide the statistical results of the alternative 
models for the 12 selected states. The estimated parameters and the 
computed t-statlstlc are given for each explanatory variable, along with 
the mean square error and estimates of the first-order correlation 
coefficient for each model. 
Originally, all the models were estimated by ordinary least-squares 
procedures. Only the results of two of these models are reported. The 
results are presented as equations (1) and (2) In each of the state's 
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empirical land value models. The R Is very high in these two models. 
The coefficient on gross cash rents is positive and highly significant. 
In equation (2), the land value model makes explicit consideration for 
the time trend. The results suggest a negative, rather than a positive, 
trend. The Durbin-Watson statistic is very low in both of these models. 
The D-W statistic is interpretated to denote the existence of autocorre­
lation of the regression residuals. The relatively small D-W statistic 
suggests autocorrelation may be a serious problem. The models presented 
Table 20. Ohio: estimated equations for land value models^ 
1. V(. = -55.9 + 23.75CR^  (R^  = .99, DW = .51," Pj = .60,^  USE = 1744, DF = 49°) OLS 
(-6.9) (66.9) ( ) 
2. = 19.4 + 26.1CR^  - 3.2TR^  (R^  = .99, DW = .93, Pj = .41, MSE = 964, DF = 48) 
(1.5) (58.2) (-6.4) 
4. = 24.1CRj. - .67GR^  (MSE = 813, Pj = .78, DF = 43) 
(46.0) (-1.70) (5.6) 
5. = 23.9CR^  - .81GR^  + 1.311^  (MSE = 848, Pj = .74, DF = 42) 
(43.9) (-1.8) (.87) (5.4) 
6. RVj. = 21.2RCRj. - .49RGR^  + 1.91^  (MSE = 692, Pj = .90, DF = 42) 
(25.4) (-1.3) (1.5) (6.4) 
9. (R/V)^  = .31Rr^  + .008RGR^  + .281^  (MSE = .241, Pj = .80, DF = 42) 
(3.6) (1.0) (3.3) (5.7) 
OLS 
3. = 23.93CR^  (MSE = 768, Pj= .84, DF = 45) ALS 
(45.3) (6.11) 
ALS 
ALS 
ALS 
7. (R/V)(. = .28r^  + .004GR^  (MSE = .245, Pj = .81, DF = 43) ALS 
(3.34) (.534) (5.8) 
8. (R/V)^  = .32r^  + .02GR^  + .03GRj^ _j + .OlGR^ .g + .002GR^ _g + .0004GR^ _4 - .002GR^ _5 
(3.1) (1.6) (1.9) (.96) (.18) (.032) (-.152) 
(MSE = .30, Pj = .89, DF = 33) ALS 
(6.0) 
ALS 
10. (R/V),. = .56Rr^  + .023RGR^  + .OSRGR^ .^  + .01RGRj._2 - .009RGR^ _3 - .02RGR^ _^  -
(3.7) (1.4) (1.48) (.55) (-.37) (-.72) 
.010RGR^ _5 
(-.52) 
+ .531^  - .02I^ _i - .02I^ _2 - .03I^ _3 + .0071^ .4 + .0061^  
(4.0) (.40) (.39) (.62) (.18) (.163) 
(MSE = .45, Pj = .88, DF = 27) ALS 
(6.0) 
F^igures in parentheses are t-statistics for Hg: = 0. 
D^W is the Durbin-Watson statistic. 
is the first-order autoregressive parameter. 
D^F is degrees of freedom for the regression. 
Table 21. Indiana: estimated equations for land value models 
1. V(. = -48.6 + 17.9CR^ (R^ = .97, DW = .36, Pj = .65, MSE = 4966, DF = 49) OLS 
(-3.5) (41.0) ( ) 
2. = 57.1 + 20.5CR^ - 4.6TR^ (R^ = .98, DW = .49, Pj = .61, MSE = 3599, DF = 48) OLS 
(2.1) (30.2) (-4.4) 
3. = 17.4CR^ (MSE = 2221, Pj= .72, DF = 45) ALS 
(37.5) (5.2) 
4. = 17.8CR^ - 1.6GR^ (MSE = 2300, Pj = .64, DF = 43) ALS 
(37.0) (2.1) (4.7) 
5. = 17.6CRj. - 2.2GR^  + 2.41^  (MSE = 2521, Pj = .51, DF = 42) ALS 
(34.7) (2.4) (1.0) (3.7) 
6. RVj. = 15.9RCR^ - 1.7RGR^ + 1.51^ (MSE = 1261, Pj = .58, DF = 42) ALS 
(35.6) (2.7) (1.0) (4.2) 
7. (R/V)j. = .42r^ + .02GR^ (MSE = .468, Pj = .75, DF = 43) ALS 
(3.8) (2.6) (5.3) 
8. (R/V)^  = .54r^  + .04GR^  + .02GR^ _j + .01GR^ _2 + .007GR^ _g + .001GR^ _^  + .002GR^ _g 
(3.9) (2.1) (1.0) (.89) (.427) (.091) (.16) 
(MSE = .698, Pj = .89, DF = 33) ALS 
(6.07) 
9. (R/V)^ = .42Er^ + .03RGR^ + .41^ (MSE = .437, Pj = .69, DF = 42) ALS 
(3.9) (2.9) (3.7) (4.9) 
10. (R/V)^  = .64Rrj. + .631^ . - .004l^ _^  + .007I^ _2 
(3.5) (3.9) (-.05) (.09) 
+ .02RGR^  1 + .02RGR^  , + .009RGR^  , 
(.78) (.72) (.29) 
(MSB = .943, Pj = .78, DF = 27) 
(5 .3 )  
03Ij._3 - .0011^ .4 + .0091^ .5 + .04RGR^  
(-.42) (-.02) (.15) (1.5) 
006RGR^ _4 - .005RGR^ _5 
(-.17) (.17) 
Table 22. Illinois: estimated equations for land value models 
1. = -63.1 + 21.2CR^  (R^  = .97, DW = .23, Pj = .78, MSE = 8704, DF = 49) OLS 
(-3.4) (38.6) ( ) 
2. Vj. = 97.1 + 25.0CRj. - 7.2TR^  (R^  = .98, DW = .33, Pj = .78, MSE = 5503, DF = 48) OLS 
(2.9) (30.4) (-5.4) 
3. Vj. = 20.3CRj. (MSE = 1734, Pj= 1.03, DF = 45) ALS 
(36.5) (7.44) 
4. = 20.7CR^  - 2.1GRj. (MSE = 2181, Pj = .97, DF = 43) ALS 
(36.2) (-2.1) (6.9) 
5. Vj. = 20.47CR^  - 2.7GR^  + 2.31^  (MSE = 2450, Pj = .81, DF = 42) ALS 
(35.8) (-2.2) (.93) (5.7) 
6. RVj. = 18.5RCR^  - 2.1RGR^  + l.ll^  (MSE = 1381, Pj = .94, DF = 42) ALS 
(37.1) (-2.3) (.68) (6.7) 
7. (R/V)j. = .38rj. + .02GR^  (MSE = .30, Pj = .79, DF = 43) ALS 
(4.4) (1.4) (5.6) 
8. (R/V). = .47r^  + .03GR. + .02GR^ _, + .009GR^ - .003GR^ _, - .002GR. . + .005GR^ _c 
(4.2) (1.4)' (1.0) (.56) (-.16) (-.14)^  (.32)"^  
(MSE = .457, Pj = .93, DF = 33) ALS 
(6.4) 
9. (R/V)ç = .39Rr^  + .02RGR^  + .381^  (MSE = .297, Pj = .77, DF = 42) ALS 
(4.4) (1.8) (4.4) (5.5) 
10. (R/V)(. = .53Rrt + .53I(. + .005I,._i + .OZI^.g + .OZI^.g + .011^-4 + .004I,._g + .04RGR^ 
(3.6) (3.9) (.08) (.30) (.31) (.26) (.08) (1.3) 
+ .02RGR^._j - .009RGR^_2 - .02RGR^_g + .OORGR^_^ + .01RGR^_g 
(.59) (-.316) (-.52) (0.0) (.33) 
(MSB = .693, Pj = .68, DF = 27) ALS 
(4.6) 
Ob 
Table 23. Iowa: estimated equations for land value models 
1. V(. = -49.7 + 18.6CR^  (R^  = .96, DW = .22, = .74, MSE = 7517, DF = 49) OLS 
(2.9) (35.4) 
2. = 70.7 + 21.3CR^  - 5.2TR^  (R^  = .97, DW = .27, Pj = .73, MSE = 5622, DF = 48) OLS 
(2.2) (26.8) (4.2) 
3. = IS.OCR^ (MSE = 2196, 2^= .78, DF = 45) ALS 
(36.6) (5.6) 
4. = 18.29CR^  - 1.4GR^  (MSE = 2600, Pj = .68, DF = 43) ALS 
(36.0) (-1.6) (4.9) 
5. = 17.6CR^  - 2.2GR^  + 2.41^  (MSE = 2521, Pj = .51, DF = 42) ALS 
(34.8) (-2.4) (1.0) (3.7) 
6. RV^ = 16.3RCRj. - .98RGR^ + l.OI^ (MSE = 1165, Pj = .74, DF = 42) ALS 
(39.8) (1.5) (.7) (5.3) 
7. (R/V)j. = .46r^  + .009GR^  (MSE = .394, Pj = .76, DF = 43) ALS 
(4.7) (.81) (5.5) 
8. (R/V)^  = .44r^  + .02GR^  + .02GR^ _j + .003GR^ _2 + .003GR^ _g - .002GR^ _^  + .003GR^ _^  
(3.6) (1.2) (.70) (.21) (.21) (.15) (.22) 
(MSE = .457, Pj = .93, DF = 33) ALS 
(6.4) 
9. (R/V)(. = .48Rr^  + .OIRGR^  + .471^  (MSE = .420, Pj = .77, DF = 42) ALS 
(4.8) (.96) (4.7) (5.5) 
10. (R/V)j. = .67Rr^ + .691^ + .03I^_j + .003I^_2 + 
(3.8) (4.4) (.28) (.04) 
+ .02RGR_ , - .007RGR^ , - .OISRGR^ o 
(.54)" (-.18) (-.35)" 
(MSE = 1.42, Pj = .63, DF = 27) 
(4 .2 )  
02I^ _3 -f- .03I^ _4 - .004I^ _5 + .039RGR^  
(.25) (.36) (-.06) (.97) 
.012RGRj._^ + .005RGR^_5 
(-.28) (.14) 
Table 24. Missouri: estimated equations for land value models 
1. = -16.3 + 16.6CRj. (R2 = .995, DW = 1.0, Pj= .39, MSE = 168, DF = 49) OLS 
(-6.2) (104.1) 
2. = 5.2 + 17,7CR^ - .98TR^ (R^ = .997, DW = 1.6, = .111, MSE = 108, DF = 48) OLS 
(1.1) (73.8) (-5.3) 
3. = 16.5CR^ (MSE = 161, ?!= .49, DF = 45) 
(58.9) (3.6) 
5. = 16.5CR(. - .48GRj. + .591^ (MSE = 137, Pj = .57, DF = 42) 
(57.9) (3.4) (1.0) (4.1) 
ALS 
4. Vj. = 16.5CR^ - .44GR^ (MSE = 138, Pj = .59, DF = 43) ALS 
(61.6) (-3.3) (4.2) 
ALS 
6. RV^ = 15.5RCR^ - .61RGR^ + .531^ (MSE = 130, Pj = .59, DF = 42) ALS 
(37.4) (-4.3) (1.1) (4.3) 
7. (R/V)^ = .36r^ + .02GR^ (MSE = .374, Pj = .76, DF = 43) ALS 
(3.4) (2.9) (5.5) 
8. (R/V)^ = .42r^ + .04GR^ + .03GR^_^ + .02GR^_2 + .005GR^_2 + .003GR^_^ + .002GR^_g 
(3.2) (2.8) (1.4) (.93) (.30) (.16) (.16) 
(MSE = .55, Pj = .84, DF = 33) ALS 
(5.7) 
9. (R/V)^ = .38Rrj. + ,02RGR^ + .381^ (MSE = .392, Pj = .76, DF = 42) ALS 
(3.5) (2.9) (3.5) (5.4) 
(R/V)^  = .53Rr^  + .541^  + .0091^ .1 + .009I^ _2 + .03I(._3 - .008I^ _^  + .OOlI^ .g 
(3.1) (3.6) (.15) (.15) (.58) (.16) (.03) 
(USE = .785, Pj = .84, DF = 27) ALS 
(5.7) 
Table 25. Pennsylvania: estimated equations for land value models 
1. V(. = -155.3 + 44.7CRj. (R^  = .94, DW = .36, = .73, MSE = 6631, DF = 49) OLS 
(-8.4) (28.4) 
2. Vj = -8.7 + 58.7CRj. - 7.9TR^  (R^  = .97, DW = .96, Pj = .45, MSE = 3258, DF = 48) OLS 
(.36) (26.2) (7.2) 
3. = 42.7CR^ (MSE = 2434, Pj= .76, DF = 45) ALS 
(16.3) (5.5) 
4. = 42.9CR^  - 1.5GR^  (MSE = 2435, P^  = .77, DF = 43) 
(15.9) (-1.9) (5.5) 
ALS 
5. Vj. = 42.4CR^  - 1.5GRj. + 2.31% (MSE = 2490, Pj = .76, DF = 42) ALS 
(15.4) (1.8) (.99) (5.4) 
6. RVj. = 27.7RCR% - I.IRGR^  + 1.91% (MSE = 1884, Pj = .87, DF = 42) ALS 
(9.1) (-1.5) (.93) (6.2) 
7. (R/V)% = .llr% + .02GR% (MSE = .302, Pj = .83, DF = 43) ALS 
(1.1) (1.9) (6.0) 
8. (R/V)% = .20r% + .03GR% + .02GR%_j + .OlGR^ .g + .004GRj._3 - .OlGRj..^  + .009GR%_5 
(1.9) (2.5) (1.4) (1.1) (.28) (-.98) (.86) 
(MSE = .324, Pj = .83, DF = 33) ALS 
(5.6) 
9. (R/V)% = .llRr% + .02RGR% + .1231% (MSE = .309, Pj = .83, DF = 42) ALS 
(1.1) (1.9) (1.2) (5.9) 
(R/V)^  = .56Rr^  + .02RGR^  + .03RGRj._i + .OlRGR^ .g - .009RGRj._3 - .OZRGR^ .^  - .OIRGR^  
(3.7) (1.4) (1.4) (.55) (-.37) (-.72) (-.52) 
+ .531% - .02It_i - .02I%_2 - .03I%_3 + .007I%_4 + .OOôI^ .s 
(4.0) (-.39) (.39) (.62) (.18) (.16) 
(MSB = .450, Pj = .88, DF = 27) 
(6.0) 
Table 26. Minnesota: estimated equations for land value models 
1. = -32.0 + 17.2CR^ (R2 = .95, DW = .23, = .71, MSE = 3216, DF = 49) 
(-2.7) (30.4) 
2. Vj. = 60.4 + 21.0CRj. - 4.3TR^ (R^ = .97, DW = .34, Pj = .69, MSE = 2133, DF = 48) 
(2.9) (23.8) (-5.1) 
3. Vj. = 16.8CR^ (MSE = 1036, Pi= .76, DF = 45) 
(31.9) (5.5) 
5. = 17.3CR^ - 1.3GRj. + .751% (MSE = 1318, Pj = .65, DF = 42) 
(27.1) (1.6) (.42) (4.7) 
9. (R/V)^ = .46Rr^ + .02RGR^ + .461% (MSE = .481, Pj = .76, DF = 42) 
(4.3) (1.1) (4.3) (.55) 
OLS 
OLS 
ALS 
4. = 20.7CR^ - 2.1GR^ (MSE = 2181, Pj = .97, DF = 43) ALS 
(36.2) (-2.1) (6.9) 
ALS 
6. RVj. - 15.3RCR^ - .72RGR^ + .451% (MSE = 553, Pj = .76, DF = 42) ALS 
(31.5) (-1.4) (.43) (5.4) 
7. (R/V)^ = .44rj. + .OIGR^ (MSE = .467, Pj = .76, DF = 43) ALS 
(4.3) (1.0) (5.4) 
8. (R/V)^ = .51rj. + .02GRj. + .006GR^_j + .OIGR^,^ - .009GR^_3 - .OOIGR^.^ - .OOOGR^.g 
(3.8) (.91) (.28) (.58) (-.47) (-.07) (-.01) 
(MSE = .672, Pj = .76, DF = 33) ALS 
(5.2) 
ALS 
10. (R/V)j. = .33Rrt + .331% + .03I^_i - .OAI^.g + 
(2.2) (2.4) (.51) (-.81) 
+ .03RGR(._j + .02RGR^_2 + .01RGR^_g • 
(1.5) (.88) (.48) 
(MSB = .489, Pj = .89, DF = 27) 
(6.1) 
03It_3 - .04lt_4 + .02It_5 + .03RGR^ 
(.70) (1.1) (.39) (1.9) 
.01RGRf_, + .01RGRr_c 
(-.56) (.76) 
Table 27. South Dakota: estimated equations for land value models 
1. = -8.6 + 16.1CR^ (R^ = .98, DW = .36, PJ = .66, MSE = 105, OF = 49) OLS 
(-3.7) (50.1) 
2. VJ. = 11.3 + 19.3CR^ - L.LTRJ. (R^ = .99, DW = .84, PJ = .44, MSE = 49, DF = 48) 
(3.7) (41.1) (7.6) 
OLS 
3. = 15.8CRj. (MSE = 49, Pi= .58, DF = 45) ALS 
(42.9) (4.2) 
4. = 15.9CR^ - .23GR^ (MSE = 46.7, Pj = .61, DF = 43) " ALS 
(43.4) (2.2) (4.4) 
5. Vj. = 15.8CR^ - .256R^ + .211% (MSE = 47.2, Pj = .61, DF = 42) ALS 
(40.7) (2.2) (.67) (4.4) 
6. RV% = 14.5RCR% - .25RGR% + .141% (MSE = 46.5, Pj = .63, DF = 42) ALS 
(44.1) (2.2) (.50) (4.5) 
7. (R/V)% = .45r% + .02GR% (MSE = .492, Pj = .77, DF = 43) ALS 
(3.9) (2.1) (5.5) 
8. (R/V)% = .53r% + .03GR% + .007GR%_j - .002GR%_2 + .01GR%_g + .004GR%_^ + .007GR(._5 
(3.9) (1.5) (.37) (-.11) (.77) (.25) (.46) 
(MSE = .692, Pj = .82, DF = 33) ALS 
(5.6) 
9. (R/V)% = .46Rr% + .02RGR% + .471% (MSE = .507, Pj = .79, DF = 42) ALS 
(3.9) (2.2) (3.9) (5.6) 
(R/V)t = .ôORr^  + .611% + • 
(3.3) (3.7) (.18) 
- .OOIRGR^ , - .02RGR_ , -
C-.03)" (.48) 
(MSB = .910, Pj = .88, DF 
(6.0) 
.021^0 + .05I^_O + .02I^_A + .005IF_C + .02RGR^ 
(.2^  (.84)^  (.34)4 ( qgt (.99)^  
.004RGR^ « + .004RGR^ ^ + .02RGR^ C 
(.11) (.13) (.68) 
27) ALS 
VO 
Table 28. Michigan: estimated equations for land value models 
1. = -37.0 + 21.2CR^  (R^  - .98, DW = .48, Pj = .65, MSE = 884, DF = 49) OLS 
(-5.5) (53.2) 
2. Vj. = 25.2 + 25.5CRj. - 3.4TR^ (R^ = .99, DW = .1.4 = .27, MSE = 400, DF = 48) OLS 
(2.7) (41.3) (-7.8) 
3. = 20.7CR^  (MSE = 443, Pj= .71, DF = 45) ALS 
(36.1) (5.1) 
4. = 21.2CR^  - l.OGR^  (MSE = 398, Pj = .72, DF = 43) ALS 
(36.2) (3.4) (5.2) 
5. Vj. = 20.9CR^  - I.IGR^  + 1.41% (MSE = 393, Pj = .71, DF = 42) ALS 
(35.0) (3.8) (1.6) (5.1) 
6. RVj. = 18.4RCR% - 1.2RGR% + .931% (MSE = 365, Pj = .66, DF = 42) ALS 
(29.6) (3.9) (1.1) (4.7) 
7. (R/V)% = .29r% + .02GR% (MSE = .302, Pj = .74, DF = 43) ALS 
(3.2) (2.7) (5.3) 
8. (R/V)% = .50r% + .03GR% + .02GR%_^  + .02GR%_2 - .003GR%_3 - .001GR%_^  + .006GR%_5 
(4.6) (2.5) (1.1) (1.3) (.21) (.10) (.48) 
(MSE = .554, Pj = .81, DF = 33) ALS 
(5.5) 
9. (R/V)% = .31Rr% + .02RGR% + .301% (MSE = .303, Pj = .73, DF = 42) ALS 
(3.3) (2.9) (3.3) (5.2) 
(R/V)^ = .58Rr^ + .601% + .OSI^.i - .007It_ 
(3.8) (4.3) (.50) (-.11) 
+ .02RGRj._j + .02RGR%_2 - .003RGRj.. 
(.83)" (.75) (-.13) 
(MSB = .805, Pj = .77, DF = 27) 
(5.3) 
.02I%_3 + .002It_4 - .005It_5 + .04RGR% 
(.30) (.04) (-.11) (1.9) 
.003RGRj._^  + .01RGR%_5 
(-.12) (.70) 
Table 29. Wisconsin: estimated equations for land value models 
1. Vj. = -33,0 + 16.8CR^ (R^ = .96, DW = .28, Pj = .67, USE = 1318, DF = 49) OLS 
(-4.0) (34.0) 
2. Vj. = 40.6 + 22.0CRj. - 4. ITR^. (R^ = .98, DW = .73, Pj = .46, MSE = 168, DF = 48) OLS 
(4.1) (32.7) (8.7) 
3. Vj. = 16.7CR^ (MSE = 587, Pi= .68, DF = 45) ALS 
(28.3) (4.9) 
4. = 17.ICR;. - .56GR^ (MSE = 585, Pj = .66, DF = 43) ALS 
(27.7) (-1.5) (4.8) 
5. = 16.9CRj. - .07GRj. + 1.21% (MSE = 609, Pj = .61, DF = 42) ALS 
(26.0) (-1.7) (.97) (4.4) 
6. RV^ = 14.9RCR^ - .70RGR^ + .981% (MSE = 319, Pj = .74, DF = 42) ALS 
(22.0) (-2.4) (1.2) (5.3) 
7. (R/V)% = .33r% + .OlGRj. (MSE = .524, Pj = .75, DF = 43) ALS 
(2.8) (1.3) (5.3) 
8. (R/V)% = .47r% + .03GR% + .02GR%_j + .OIGR^ ,^  + .01GR%_g + .006GR%_^  - .OlGR^ .j 
(3.3) (1.4) (.90) (.78) (.65) (.35) (-.61) 
(MSE = .744, Pj = .87, DF = 33) ALS 
(5.9) 
9. (R/V)% = .35Rr% + .02RGR% + .331% (MSE = .552, Pj = .75, DF = 42) ALS 
(2.9) (1.6) (2.8) (5.4) 
(R/V)^ = .SORr^ + .551% - .006I^_i + - .005It_ 
(2.4) (2.9) (-.06) (.64) (-.07) 
+ .03RGRj._j + .03RGR^_2 + .04RGR^_3 + .04RGRj.. 
(.79) (.59) (.75) (.83) 
(MSB = 1.04, Pj = .73, DF = 27) 
(5.1) 
02I^_4 - .031^.5 + .03R6R^ 
-.36) (.42) (1.1) 
.002RGRJ._5 
(.08) 
Table 30. North Dakota: estimated equations for land value models 
1. = -6.9 + 14.2CR^  (R^  = .98, DW = 1.1, Pj = .25, USE = 221, DF = 49) OLS 
(-2.4) (44.2) 
2. = 14.56 + 15.9CRj. - .89TR^  (R^  = .98, DW = 1.8, Pj = .11, MSE = 168, DF = 48) OLS 
(2.5) (31.8) (-4.1) 
3. V(. = 13.8CR^  (MSE = 154, Pj= .12, DF = 45) ALS 
(32.5) 
4. = 14.2CR^  - .64GR^  (MSE = 103, P^  = .19, DF = 43) ALS 
(38.0) (-5.2) (1.4) 
5. Vj. = 14.0CR^  - .75GR^  + .651% (MSE = 96, Pj = .16, DF = 42) ALS 
(37.4) (5.8) (1.8) 
6. RV% = 1.31RCR% - .55RGR% - .031% (MSE = 45, Pj = .40, DF = 42) ALS 
(36.8) (-6.6) (-.14) 
7. (R/V)% = .59r% + .04GR% (MSE = .701, Pj = .80, DF = 43) ALS 
(4.2) (5.2) (5.8) 
8. (R/V)% = .47r% + .03GR% - .02GR%_j + .01GR%_2 + .01GR%_g + .007GR%_^  - .01GR%_3 
(3.3) (1.4) (.90) (.78) (.65) (.35) (-.61) 
(MSE = .844, Pj = .86, DF = 33) ALS 
(5.9) 
9. (R/V)% = .60Rr% + .04RGR% + .631% (MSE = .722, Pj = .81, DF = 42) ALS 
(4.2) (5.2) (4.3) (5.9) 
(R/V)^  = .66Rrt + .71% - + 
(3.3) (3.7) (-.13) 
+ .OIRGR^  , - .OIRGR^  , + 
(.56)' (-.41) 
(MSB = 1.21, Pj = .76, DF 
(5.2) 
02I%_2 + .01It_3 + .02It_4 - .005It_5 + .05RGR% 
(.31) (.21) (.30) (.09) (3.1) 
003RGRj._3 + .005RGR%_^  + .OlRGR^ .g 
( .11)  ( .20)  ( .60)  
27) 
Table 31. Oklahoma: estimated equations for land value models 
1. = -42.0 + 28.4CRj. (R^  = .984, DW = .82, Pj = .29, USE = 351, DF = 49) OLS 
(-9.8) (51.8) 
2. = -16.7 + 32.2CRr - . TR^  (R^  = .986, DW = 1.3, P, = .04, MSB = 263, DF = 48) OLS 
(-2.3) (31.3): 
3. = 26.8CR^  (MSB = 318, Pj= .43, DF = 45) ALS 
(23.3) (3.1) 
4. Vj. = 27.2GR^  - .62GR(. (MSB = 304, Pj = .49, DF = 43) ALS 
(24.1) (-2.4) (3.5) 
5. = 26.9CRj. - .87GR^  + 1.41% (MSB = 288, Pj = .47, DF = 42) ALS 
(23.3) (-2.9) (1.7) (3.4) 
6. RV^  = 21.5RCRj. - .67RGR^  + .751% (MSB = 125, Pj = .71, DF = 42) ALS 
(14.6) (-3.8) (1.6) (5.1) 
7. (R/V)% = .18rj. + .02GR% (MSB = .242, Pj = .84, DF = 43) ALS 
(2.0) (3.0) (6.0) 
8. (R/V)% = .34rj. + .03GR% + .02GR%_^  + .02GR%_2 + .009GR%_2 - .003GR(._4 - .007GR,._5 
(2.9) (2.0) (.90) (.90) (.59) (-.17) (-.60) 
(MSB = .472, Pj = 1.02, DF = 33) ALS 
(6.9) 
9. (R/V)% = .21Rr% + .02RGR% + .21% (MSB = .246, Pj = .84, DF = 42) ALS 
(2.2) (3.1) (2.1) (6.0) 
(R/V)j. = .49Rrt + .511% + .031%_i + .03I%_. 
(2.8) (3.3) (.36) (.38) 
+ .03RGRj._j + .02RGR%_2 + .OIRGR^ . 
(.60) (.56) (.56) 
(USE = .829, Pj = .88, DF = 27) 
(6.1) 
.01I%_3 + .009It_4 + .003I%_5 + .03RGRt 
(-.20) (.17) (.005) (1.2) 
.01RGR%_^  - .02RGRj._5 
(.33) (-.28) 
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in equations (3) through (10) have been estimated by autoregressive 
least-squares procedures to adjust for the autocorrelation. 
As expected, the returns to farm land measured by gross cash rents 
exert a strong positive influence on farm land values. The high degree 
of significance of the gross cash rent coefficient reaffirms the 
importance of the returns to farm land as a major determinant of farm 
land values. This rent coefficient, for most states, comes close to 
approximating actual value-to-rent ratios for each state. For nearly all 
states, the rent coefficient suggests a value-to-rent ratio somewhere in 
the neighborhood of 20.0. However, this does not hold true for 
Pennsylvania or North Dakota. The rent coefficient for Pennsylvania was 
approximately 42.0, suggesting that a one dollar Increase in gross cash 
rents would be capitalized into a $42 increase in farm land value. North 
Dakota had one of the lower estimated rent coefficients, falling in the 
general range of 14.0, 
In equation (6) for each of the states, real gross cash rents are 
used to estimate real farm land values. Again, the rent coefficient for 
each state is found to be significantly different from zero. The coeffi­
cient on real gross cash rents is always smaller than the coefficient for 
nominal gross cash rents. However, the magnitude of the coefficient is 
usually no more than one or two points smaller. The exceptions are 
Pennsylvania and Oklahoma. In the case of Pennsylvania, the estimated 
coefficients on the nominal and real values of gross cash rent are 
roughly 42.0 and 27.0, respectively. The differences in the estimated 
coefficients were smaller in the Oklahoma models. The coefficient on the 
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nominal value of gross cash rent was approximately 27, while the coeffi­
cient on the real value of gross cash rent was 21.5. Overall, the 
significance of the coefficient on both the nominal and real value of 
gross cash rent supports the hypothesis that there Is a high degree of 
association between farm land values and gross cash rents. 
The growth rate of returns to farm land Is expected to have a 
positive effect on farm land values and a negative effect on the rent-to-
value ratio. Gross cash rents are used as a measure of the returns to 
farm land. The Impact of the nominal and real growth rates of gross cash 
rents on farm land values Is estimated In equations (4) through (6). The 
impact of these growth rates on the rent-to-value ratio is estimated in 
equations (7) through (10). 
The results of the equations show that the coefficient on the 
nominal and real growth rates of gross cash rents is significantly 
different from zero. However, consistently for all states, the coeffi­
cient does not have the expected sign. Similar results were obtained for 
the regression analysis on the rent-to-value ratio. Again, the growth 
rate variable appears to be an important explanatory variable based on 
the t-test. However, the coefficients on the growth rate variable are of 
the wrong sign based on the theoretical rent-to-value model. 
Lagged growth rates are also used as explanatory variables of the 
rent-to-value ratio. Growth rates were lagged for five years. Over­
whelmingly, the results suggest the coefficients on the lagged growth 
rates are not significantly different from zero. The insignificance of 
the lagged growth rates may occur because the estimates of Increase in 
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returns, which figure Into estimates of farm land values, are always 
being revised. 
The general rise In the price level, measured by changes In the 
implicit price deflator for consumption expenditures, does not appear to 
have a significant Impact on the nominal or real value of farm land. 
Although the coefficient on the Inflation variable Is positive, the t-
test result suggests the coefficient is not significantly different from 
zero. In contrast, in the results of the land value models, which treat 
the rent-to-value ratio as the dependent variable, the current rate of 
inflation is positively associated with the rent-to-value ratio and 
statistically significant. The lagged inflation variables are not found 
to be significant. 
The effect of the nominal and real capitalization rates of the rent-
to-value ratios is estimated in equations (7) to (10). The capitaliza­
tion coefficient was positive in all cases and always significantly 
different from zero. The magnitude of the coefficients on the capitalza-
tion rate is relatively small and, in general, will not predict rent-to-
value ratios that fall within a reasonable range of the observed rent-to-
value ratio. 
The general performance of the models, by state, is remarkably 
similar. In summary, the results of the estimated equations suggest 
changes in farm land values are strongly associated with gross cash 
rents. The results of the equations are mixed with respect to the effect 
of the growth rate of returns on farm land values and the rent-to-value 
ratio. The Incorrect sign appears on the growth rate variable, although 
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It Is found to be significantly different from zero. The results seem to 
be mixed about the hypothesis that Inflation has a nonneutral Impact on 
farm land values. The specification of the models does not allow any 
conclusions about the source of this nonneutral effect, such as taxes. 
Finally, the results show that the capitalization rate has a positive 
effect on the ratio of rent to value. Similar models were estimated for 
the post-1950 period. The signs on the coefficients were less consistent 
across states. 
Granger Causality Tests for Farm Land Values and Cash Rents 
This section provides an analysis of the causal relationship that 
exists between farm land values and cash rents. A brief description of 
the Granger causality concept is provided below. 
Definition of Granger causality 
The term causality used here does not imply the usual or Intuitive 
meaning of a causational relationship among variables. The concept of 
causality, in the Granger sense, merely establishes whether there is a 
single temporal ordering of variables that characterizes the relationship 
among variables. C. W. Granger (1969) defined testable definitions for 
causality and feedback that stress a unique and consistent temporal 
ordering among variables. 
In those fields of research where there is a high regard for the use 
of scientific methods, resarchers either avoid or carefully make use of 
the term cause. Most often, reference is made to the functional rela­
tionship that exists among variables. However, "Granger causality" is 
more specific in its interpretation. Simon (1953) states that the 
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existence of causality In the Granger sense Implies two things: (1) that 
there Is a functional relationship among the variables, and (2) this 
functional relationship Is biased In one direction, or Is asymmetrical. 
In other words, this concept of causality means that there Is a 
statistically significant relationship among the variables and that 
changes In one set of variables consistently "follow changes in another 
set of variables." However, the reverse ordering is not found to be 
statistically significant. Granger causality Involves causality over 
time (i.e. one variable leads another). It cannot address causality 
which is contemporaneous. 
Although the estimated econometric models explicitly try to verify a 
functional relationship, implicitly, these econometric models do imply a 
causatlonal relationship v^ lch may or may not characterize the true 
relationship among the variables. This mlsspeclflcatlon gives incon­
sistent and biased estimates of the parameters. 
The Granger causality test is an important estimate of the direction 
of causality and possible feedback among variables. The results of this 
test are useful In specifying the appropriate functional relationship 
among variables. 
Description of the Granger causality testing procedure 
There are several procedures for testing the causality. The 
Sargent (1976) regression procedure is adopted in this study. 
Sargent's causality testing procedure utilizes the analysis of test of 
significance for past values of the appropriate variable. In order to 
test for causality, two regression equations must be estimated. Each 
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equation must be specified such that the dependent variable Is regressed 
on the past values of the independent variables and the lagged dependent 
variables. The regression analyses allow the F-statistlc to be derived. 
The F-statistlc is then evaluated to determine the significance of the 
two sets of independent variables in explaining the dependent variable. 
In the case of the bivariate model, the causality test can be 
derived from the following analysis. Let us hypothesize that R (gross 
cash rent) causes V (farm land value). Then, the two regressions may be 
specified as: 
't V Vi Â'i "t-i " 1=1 l"! 
\ 'i Vi + }, "i \.i + 'f ('*) 
1=1 1=1 
where a^ ,^ b^ ,^ c^ , and d^  are the parameter coefficients. The F-statistlc 
of each regression is used to test the significance of the explanatory 
n 
capability of Z a. R , in explaining current levels of V and 
1-1  ^
n 
Z c. V I in explaining current levels of R. 
1-1  ^ c-i 
There are four possible outcomes: 
1) If the F-test indicates that the past values of R have signifi­
cant explanatory power in (15) and that the past values of V do not have 
significant explanatory power In (16), R causes V—unidirectional 
causality from R to V. 
2) If the F-test indicates that the past values of R do not have 
significant explanatory power in (15) but past values of V do have 
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significant explanatory power in (16), V causes R—unidirectional 
cauality from V to R, 
3) If the past values of R have significant explanatory power in 
(15) and past values of V have significant explanatory power in (16), 
causes R and R causes V—bidirectional causality between V and R. 
4) No causal relationship between V and R, 
Results of the Granger causality tests 
The data used in this analysis are the time series of farm land 
values and gross cash rents. Because of problems of autocorrelation, the 
data are transformed by first taking the natural logarithm and then 
taking first differences. 
The general form of the regressions is given below: 
(a) V^ .3, V^ .5, R,.3. 
R^ _^ , R^ _^ , TREND), and 
(b) R,.;. R,.3, R,_^ . R,.5. V,.I. V^ .j. V^ .J, 
V2 '  Vs -  Va -  \ - 5 -
Table 32 provides the F-test results for the model for each state. 
In the case of Ohio, Model I suggests bidirectional causality. The 
results for Illinois and Wisconsin in Model I are consistent with 
unidirectional causality from farm land values to gross cash rents. 
Michigan's results provide the only example of unidirectional causality 
from gross cash rents to farm land values. Iowa and Oklahmna results 
Table 32. F-test of Granger-causality test for farm land values and cash rents 
Indi- Illi- Mis- Pennsyl- Minne- South Michi- Wiscon- North Okla— 
Ohio ana nols Iowa souri vania sota Dakota gan sin Dakota homa 
MODEL I; 
(a) 3.03* ,36 .88 1.36 1.24 1.01 .43 .51 2.65* .49 1.39 .49 
(b) Rj. 7.27* 2.25 4.26* 1.58 2.12 1.68 1.36 1.34 1.72 2.44* 1.46 2.08 
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also appear to suggest farm land values cause, in a Granger sense, gross 
cash rents. The remaining states have F-test results which do not 
provide evidence that gross cash rents lead farm land values. 
Overall, the results do not provide support for the contention that 
farm land values are determined by gross cash rents, or implicitly by the 
growth rate of these rents. 
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CHAPTER V. SUMMARY AND CONCLUSIONS 
The primary objective of this study has been to explain the level of 
farm land values and also to explain the relationship between farm land 
values and farm land returns. A second purpose has been to evaluate the 
consequence of growth In farm land returns on farm land values. As a 
first step In accomplishing these objectives, a theoretical land value 
model was developed. Several analytical procedures were used to test the 
appropriateness of the proposed theoretical model. The results generated 
by the analysis were presented In Chapters III and IV. This chapter of 
the study Is used to summarize the major findings. 
Major Findings 
The results of the observational analysis showed a generally 
positive relationship between farm land values and gross cash rents. 
Overall, farm land values grow faster than the gross cash rents to cash-
rented farm land. In both nominal and real terms. The fact that farm 
land values grow more rapidly than gross cash rents may Imply other 
factors are Instrumental In farm land value decisions, such as the effect 
of marginal Income tax rates. The theoretical land value model, repre­
sented by equation (7), suggests that farm land values will grow more 
rapidly than returns In such a case. Explicit consideration of marginal 
Income tax rates in an empirical model would be helpful In confirming why 
farm land values grow more rapidly than gross cash rents. 
Examination of the relative changes in values and rents through the 
rent-to-value ratio shows that, beginning in the early 1970s, the rent-
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to-value ratio has fallen dramatically. The recent downward trend In the 
rent-to-value ratio does not Imply falling rates of return to farm land. 
The decline In the rent-to-value ratio has been offset by the rate of 
asset appreciation. Asset appreciation of farm land values has 
contributed a substantial amount to the total rate of return to farm land 
and has helped to stabilize the total rate of return on cash rented farm 
land. 
The analysis of the ratio of rent to value In 1970 helped to further 
Illustrate that the actual rate of return to farm land generated by cash 
leasing has Increased for those farm land owners who purchased land at 
prices equal to or below the 1970 farm land values. Warning of a poorly 
performing farming sector, based on trends in the rent-to-value ratio, 
appears unfounded from the evidence of this study. 
Empirical estimates of farm land value models for the selected 
states were provided in Chapter IV. Surprisingly, the results of the 
land value models were quite similar across states. The principal 
findings of the empirical models indicate that gross cash rents are 
strongly related to farm land values. 
In general, the measure of growth rate of returns to farm land does 
not perform as expected. The growth rate of returns was expected to have 
a positive Impact on values and a negative impact on the rent-to-value 
ratio. Although the current rate of growth in gross cash sometimes was 
found to be statistically significant, lagged growth rates were not. 
There were no substantive differences in the performance of the growth 
rate variable between states. 
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The rate of inflation was not found to have to be statistically 
significant in land value models which treated the nominal alue or the 
real value of farm land as the dependent variable. 
However, in the land value models where the rent-to-value ratio was 
defined as the dependent variable, the inflation variable has a 
significant effect. The empirical results suggest that increases in the 
rate of inflation will cause rents to increase relative to values. The 
theoretical land value model, represented by equation (7) in Chapter II, 
suggests that the effect of inflation on farm land values will be 
positive and, hence, cause the rent-to-value ratio to fall. The results 
of the estimated empirical models suggest inflation has a negative effect 
on the rent-to-value ratio. 
The rate of capitalization was found to vary with farm land values 
as hypothesized. The capitalization rate was statistically significant 
in all the land value models estimated. The magnitude of the coefficient 
in the estimated land value models implied that relatively large changes 
in the capitalization rate would have to occur to have any sizeable 
effects on the rent-to-value ratio. 
In some cases, the results suggest directional causation from rents 
to values, but in other cases, the results suggest either directional 
causation from values to rents or an independent relationship between 
values and rents. The inconsistency of the results among the states 
makes it difficult to reach a firm conclusion about the relationship 
between farm land values and gross cash rents. The one conclusive 
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evidence provided by the analysis Is that the relationship between rents 
and values varies by state. 
Suggestions for Further Research 
In this study, multiple regression procedures were used to 
separately estimate farm land values and the rent-to-value ratios for 
each of the 12 selected states. There are several Important factors that 
may Improve the empirical models estimated In this study. First, alter­
native nonlinear specifications of the model which treat value as the 
dependent variable may show that the growth rate of returns Is related to 
farm land value as hypothesized. 
Second, one of the limitations of the models estimated In this study 
was the exclusion of a tax variable. Taxes are expected to be an 
Important explanatory variable for two basic reasons. One, Individual 
estimates of farm land values are made in net of tax terms. Second, the 
rising rates of inflation in the last decade have made the differential 
between ordinary and capital gain Income tax rates Influential in farm 
land investment decisions. The inclusion of a tax variable may allow a 
more accurate estimation of farm land values. 
Finally, in terms of general approaches which may improve upon the 
estimated land value model, three Important approaches should he 
considered. This study uses data from 1929-1980. During this period of 
time, there are several subtrends which are not characteristic of the 
overall trend, such as the great depression period and the post-World 
War II period. It may be helpful to either eliminate these time periods 
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or to estimate the land value models for several time periods. The 
second general modification of the estimation approach Is to pool the 
data and to estimate the coefficients, or Important explanatory 
variables, by using a cross-section, as well as a time series, data set. 
The results of such a model would be more nearly comparable to the 
results of national data series used by Mellchar and others. The 
importance of the rational expectations hypothesis for constructing 
economic models cannot be overlooked. The development of land value 
models that attempt to test the rational expectations hypothesis for 
describing the farm land market would also prove to be particularly 
valuable. 
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Figure B12. Oklahoma: the ratio of gross cash rent to farm land value, 1929-1980 
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Table Cl. Growth rates for value 
Year Ohio Indiana Illinois 
(nominal) (real) (nominal) (real) (nominal) (real) 
1929 _ — _ — 
1930 -4.139 -2.736 -8.113 -6.710 -8.307 -6.904 
1931 -15.181 -3.825 -10.380 0.976 -9.060 2.296 
1932 -12.189 0.264 -26.706 -14.253 -22.099 -9.646 
1933 -16.034 -12.384 -8.516 -4.866 -16.315 -12.665 
1934 8.338 1.861 8.516 2.039 3.727 -2.750 
1935 3.922 1.853 7.847 5.778 7.062 4.993 
1936 9.181 8.500 9.015 8.335 6.596 5.916 
1937 8.408 4.421 9.844 5.857 4.167 0.180 
1938 -1.626 0.348 -1.575 0.399 0.000 1.974 
1939 1.626 0.306 -1.600 -2.920 0.000 -1.320 
1940 0.000 -1.303 3.175 1.872 2.020 0.717 
1941 3.175 -4.004 1.550 -5.629 2.956 -4.223 
1942 11.778 1.756 15.635 5.612 8.377 -1.646 
1943 11.778 2.918 14.660 5.800 8.552 -0.308 
1944 10.536 4.959 14.764 9.186 13.762 8.185 
1945 5.407 1.476 11.123 7.191 5.557 1.626 
1946 13.747 5.691 15.415 7.358 8.419 0.363 
1947 16.068 5.930 3.690 -6.447 12.808 2.670 
1948 1.550 -4.144 7.669 1.974 9.382 3.687 
1949 5.972 6.330 11.405 11.763 0.990 1.348 
1950 -2.941 -4.894 -5.540 -7.492 3.865 1.913 
1951 15.841 9.541 20.526 14.226 22.787 16.487 
1952 9.125 6.841 7.925 5.641 2.974 0.690 
1953 -2.950 -4.867 -4.879 -6.796 0.366 -1.551 
1954 11.311 10.523 0.000 -0.788 4.635 3.847 
1955 3.158 2.065 11.333 10.240 2.749 1.656 
1956 1.031 -0.815 0.000 -1.846 2.013 0.167 
1957 11.150 7.851 2.208 -1.091 8.285 4.986 
1958 -0.922 -2.966 5.934 3.890 0.610 -1.434 
1959 3.637 1.634 4.033 2.030 10.384 8.381 
1960 2.208 0.383 6.503 4.679 3.764 1.939 
1961 -1.762 -2.731 -3.390 -4.359 -4.038 -5.007 
1962 1.325 -0.179 -1.156 -2.660 0.821 -0.683 
1963 13.134 11.652 7.106 5.624 6.078 4.597 
1964 2.281 0.822 11.255 9.796 1.527 0.067 
1965 4.412 2.714 4.417 2.719 10.763 9.065 
1966 11.217 8.407 12.462 9.652 8.057 5.247 
1967 4.095 1.607 9.605 7.118 7.843 5.356 
1968 17.250 13.394 11.448 7.592 3.048 -0.808 
1969 -1.044 -5.438 -1.110 -5.504 9.480 5.086 
1970 0.784 -3.749 -2.257 -6.791 4.505 -0.029 
1971 8.723 4.489 3.808 -0.426 -1.977 -6.210 
1972 8.900 5.337 2.174 -1.389 -6.177 -9.740 
1973 9.769 4.225 9.041 3.498 9.128 3.584 
1974 23.847 14.290 18.265 8.708 27.508 17.951 
1975 14.632 7.258 21.954 14.580 15.748 8.374 
1976 30.836 25.850 23.438 18.453 26.863 21.878 
1977 9.980 4.150 32.392 26.562 28.105 22.275 
1978 15.645 8.990 7.529 0.874 15.129 8.474 
1979 24.961 16.478 12.319 3.836 10.036 1.553 
1980 7.641 -2.097 17.334 7.596 7.518 -2.220 
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Iowa Missouri Pennsylvania 
(nominal) (real) (nominal) (real) (nominal) (real) 
-7.411 -6.008 -6.351 -4.949 3.125 4.528 
-13.134 -1.778 -10.354 1.001 -8.004 3.351 
-20.360 -7.907 -17.869 -5.416 -5.129 7.324 
-28.410 -24.760 -33.213 -29.563 -13.103 -9.453 
10.821 4.344 11.441 4.964 -2.020 -8.497 
3.774 1.705 2.667 0.598 2.020 -0.049 
8.289 7.608 2.598 1.917 11.333 10.653 
-1.143 -5.130 2.532 -1.455 -11.333 -15.320 
2.273 4.247 2.469 4.443 13.103 15.077 
-3.429 -4.749 -10.265 -11.586 0.000 -1.320 
0.000 -1.303 0.000 -1.303 -11.123 -12.426 
3.429 -3.750 7.796 0.617 3.847 -3.333 
7.571 -2.452 9.531 -0.492 10.725 0.702 
10.848 1.988 8.701 -0.159 8.135 -0.725 
13.119 7.542 15.415 9.838 8.961 3.384 
4.801 0.870 6.899 2.968 4.196 0.265 
8.244 0.188 6.454 -1.603 9.157 1.100 
12.812 2.674 11.778 1.641 8.388 -1.750 
10.789 5.094 10.536 4.841 1.143 -4.552 
5.526 5.884 -2.532 -2.174 10.763 11.121 
1.600 -0.352 9.764 7.812 1.015 -0.937 
12.423 6.123 9.953 3.653 12.338 6.038 
7.644 5.360 11.895 9.611 8.552 6.268 
-3.077 -4.994 -5.771 -7.688 -5.043 -6.960 
-1.802 -2.590 1.961 1.173 6.669 5.881 
6.169 5.076 5.662 4.569 3.175 2.082 
2.532 0.686 3.604 1.758 -5.624 -7.470 
2.875 -0.424 6.010 2.712 3.252 -0.046 
3.579 1.535 1.653 -0.391 16.890 14.846 
5.324 3.322 10.125 8.122 0.673 -1.330 
3.637 1.812 -6.109 -7.933 5.865 4.040 
-5.506 -6.475 7.579 6.611 1.258 0.289 
6.218 4.714 6.363 4.859 4.282 2.778 
-0.355 -1.837 5.335 3.853 2.367 0.885 
4.182 2.722 11.634 10.174 1.163 -0.297 
6.283 4.585 2.849 1.151 13.498 11.799 
13.473 10.663 14.123 11.313 13.668 10.858 
7.810 5.322 1.932 -0.555 -4.967 -7.455 
8.680 4.824 10.008 6.152 15.415 11.559 
4.414 0.020 10.276 5.882 10.893 6.499 
2.912 -1.622 6.795 2.261 20.229 15.695 
0.660 -3.573 -2.588 -6.821 -3.551 -7.784 
2.169 -1.393 11.986 8.423 33.259 29.696 
13.434 7.890 10.103 4.560 15.569 10.026 
26.395 16.838 21.531 11.974 17.738 8.181 
18.616 11.242 4.034 -3.340 26.735 19.361 
28.259 23.273 15.282 10.297 4.630 -0.355 
22.800 16.970 12.552 6.722 8.248 2.418 
9.837 3.182 11.308 4.652 9.815 3.159 
14.678 6.195 15.953 7.470 18.562 10.079 
14.609 4.871 14.916 5.178 14.842 5.104 
Table C2. Growth rates for value 
Year Minnesota South Dakota Michigan 
(nominal) (real) (nominal) (real) (nominal) (real) 
1929 — _ — 
1930 -5.990 -4.587 -2.247 -0.845 -9.885 -8.482 
1931 -13.177 -1.821 -12.063 -0.707 -10.970 0.38b 
1932 -16.834 -4.380 -26.236 -13.783 -19.106 -6.652 
1933 -18.232 -14.582 -18.232 -14.582 -15.123 -11.473 
1934 1.980 -4.497 3.922 -2.555 4.001 -2.477 
1935 3.847 1.778 -3.922 -5.991 -1.980 -4.049 
1936 7.276 6.596 0.000 -0.680 9.531 8.851 
1937 -1.770 -5.757 -8.338 -12.325 -1.835 -5.822 
1938 0.000 1.974 -4.445 -2.471 3.637 5.611 
1939 -3.637 -4.957 -9.531 -10.851 1.770 0.450 
1940 -1.869 -3.172 -5.129 -6.432 0.000 -1.303 
1941 1.869 -5.310 0.000 -7.179 1.739 -5.440 
1942 8.855 -1.167 10.008 -0.014 6.669 -3.354 
1943 6.560 -2.300 13.353 4.493 17.693 8.833 
1944 13.353 7.776 8.004 2.427 12.675 7.098 
1945 4.082 0.151 14.310 10.379 9.097 5.166 
1946 8.923 0.867 12.516 4.460 12.260 4.204 
1947 9.309 -0.829 18.721 8.583 7.411 -2.727 
1948 9.531 3.836 4.763 -0.932 12.569 6.874 
1949 7.771 8.129 8.895 9.253 3.861 4.219 
1950 1.852 -0.100 0.000 -1.952 -7.062 -9.014 
1951 15.284 8.984 13.884 7.584 20.510 14.210 
1952 9.746 7.462 21.571 19.287 0.660 -1.624 
1953 -0.717 -2.634 -6.156 -8.073 7.599 5.682 
1954 0.000 -0.788 -3.226 -4.014 -0.612 -1.400 
1955 6.274 5.181 -1.653 -2.746 -2.485 -3.578 
1956 5.264 3.418 3.279 1.433 17.812 15.966 
1957 9.764 6.465 1.600 -1.699 2.598 -0.701 
1958 2.866 0.822 4.652 2.608 5.001 2.957 
1959 9.171 7.168 16.705 14.702 8.416 6.413 
1960 0.000 -1.825 -8.004 -9.829 2.217 0.393 
1961 -1.036 -2.005 10.536 9.567 4.712 3.743 
1962 -0.522 -2.026 -2.532 -4.036 3.697 2.193 
1963 1.042 -0.440 2.532 1.050 -2.863 -4.345 
1964 7.485 6.025 8.388 6.928 6.816 5.356 
1965 1.905 0.207 2.273 0.575 4.916 3.218 
1966 7.276 4.466 4.396 1.586 10.499 7.689 
1967 5.129 2.642 4.211 1.723 8.590 6.103 
1968 10.286 6.430 9.812 5.956 6.492 2.636 
1969 2.598 -1.796 3.670 -0.724 -14.420 -18.814 
1970 2.888 -1.645 2.667 -1.867 -4.385 -8.919 
1971 3.840 -0.394 0.000 -4.233 9.531 5.298 
1972 -9.702 -13.265 -9.181 -12.743 12.521 9.358 
1973 9.702 4.159 11.778 6.235 10.948 5.405 
1974 28.683 19.126 27.478 17.921 21.072 11.515 
1975 21.851 14.477 11.634 4.260 3.537 -3.837 
1976 21.151 16.165 19.857 14.871 12.505 7.520 
1977 23.709 17.880 14.531 8.701 20.423 14.593 
1978 13.436 6.780 9.754 3.099 9.152 2.496 
1979 15.760 7.278 8.546 0.063 11.482 2.999 
1980 18.478 8.740 14.583 4.845 16.043 6.305 
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Wisconsin North Dakota Oklahoma 
(nominal) (real) (nominal) (real) (nominal) (real) 
-5.782 -4.379 -4.445 -3.043 -4.879 -3.476 
-14.036 -2.680 -9.531 1.824 -22.314 -10.959 
-13.158 -0.705 -22.314 -9.861 -16.990 -4.537 
-15.155 -11.505 -6.454 -2.804 -20.479 -16.829 
0.000 
-6.477 12.516 6.039 12.783 6.306 
7.020 4.951 -6.062 -8.132 0.000 -2.069 
9.685 9.005 0.000 -0.680 3.922 3.242 
3.031 -0.957 -6.454 -10.441 3.774 -0.213 
-6.156 -4.182 0.000 1.974 3.637 5.611 
-6.560 -7.880 -31.015 -32.336 0.000 -1.320 
-3.449 -4.752 -9.531 -10.834 0.000 -1.303 
-3.572 -10.751 0.000 -7.179 3.509 -3.670 
18.232 8.209 18.232 8.209 6.669 -3.354 
5.884 -2.976 8.004 -0.856 6.252 -2.608 
12.095 6.518 20.764 15.187 5.884 0.307 
3.727 -0.204 17.185 13.254 13.353 9.422 
13.658 5.601 14.660 6.604 11.778 3.722 
7.183 -2.955 4.445 -5.693 12.516 2.379 
8.536 2.841 16.034 10.339 9.353 3.658 
-2.765 -2.407 3.637 3.995 6.899 7.257 
4.567 2.615 3.509 1.557 -3.390 -5.342 
15.670 9.370 18.805 12.505 11.394 5.094 
3.746 1.462 5.557 3.273 15.635 13.351 
-1.482 -3.399 2.667 0.750 -1.325 -3.242 
-8.566 -9.354 2.598 1.810 -5.481 -6.269 
12.946 11.853 -10.821 -11.914 8.113 7.020 
-1.439 -3.285 10.821 8.975 3.822 1.976 
-1.460 -4.759 9.764 6.465 6.062 2.764 
8.456 6.412 4.546 2.502 1.170 -0.874 
-0.678 -2.681 10.536 8.533 11.000 8.997 
6.581 4.757 5.827 4.002 5.077 3.253 
1.893 0.924 1.869 0.900 1.961 0.992 
-0.627 -2.131 3.637 2.133 8.377 6.873 
7.276 5.794 6.899 5.418 11.778 10.297 
-1.770 -3.230 6.454 ' 4:994 8.370 6.910 
6.899 5.201 4.581 2.883 10.390 8.692 
4.349 1.539 11.280 8.470 7.599 4.789 
6.686 4.199 3.922 1.434 1.212 -1.276 
6.267 2.411 12.063 8.207 12.976 9.120 
13.528 9.134 2.247 -2.146 1.053 -3.341 
9.716 5.183 5.407 0.873 10.431 5.898 
6.454 2.220 0.000 -4.233 6.836 2.603 
-10.223 -13.791 15.565 12.003 -4.967 -8.530 
14.643 9.099 6.959 1.416 10.119 4.575 
15.368 5.811 32.682 23.125 22.398 12.841 
12.315 4.941 28.313 20.939 14.888 7.514 
13.196 8.210 21.673 16.688 13.964 8.978 
18.673 12.843 10.131 4.301 7.715 1.885 
14.310 7.655 0.332 -6.324 3.645 -3.010 
16.901 8.418 17.568 9.085 13.185 4.702 
16.178 6.440 10.286 0.548 15.751 6.013 
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APPENDIX D 
Table Dl, Growth rates for gross cash rents 
Year Ohio Indiana Illinois 
(nominal) (real) (nominal) (real) (nominal) (real) 
1929 _ — — — — 
1930 -3.337 -1.935 -4.546 -3.144 -2,353 -0.951 
1931 -8.990 2.366 -7.650 3.706 -4,723 6.633 
1932 -14.063 -1.610 -21.637 -9.184 -19,204 -6.751 
1933 -21.888 -18.238 -20.385 -16.735 -18,421 -14.771 
1934 10.110 3.633 19.078 12.601 8,701 2.224 
1935 7.708 5.639 4.628 2.559 3,480 1.411 
1936 6.324 5.644 9.805 9,124 7,927 7.247 
1937 10.814 6.827 6.397 2,410 3,829 -0.158 
1938 0.747 2.721 1.274 3,248 3,860 5.834 
1939 -4.310 -5.630 -2,564 -3,884 -1,561 -2.881 
1940 0.517 -0.786 3,195 1,892 3,098 1.795 
1941 4.288 -2.891 -3,629 -10,808 3,824 -3.355 
1942 6.916 -3.107 17,687 7,665 7,387 -2.635 
1943 9.657 0.797 13,285 4,425 10.217 1.357 
1944 9.949 4.371 8,847 3,270 8.393 2.816 
1945 3.169 -0.762 10,390 6,459 4,188 0.257 
1946 10,774 2.718 13,747 5,691 4,482 -3,575 
1947 15.533 5.395 5,900 -4,237 18,290 8,152 
1948 0.703 -4.992 16,230 10,535 8,557 2,862 
1949 5.052 5.410 -1,482 -1,124 -0,265 0,093 
1950 -2.426 -4.378 -2,074 -4,026 5,504 3,552 
1951 10.481 4.182 19,729 13,429 10,628 4,328 
1952 12.999 10.715 -2,134 -4,418 9,947 7,663 
1953 0.538 -1.379 3,608 1,691 2,887 0,970 
1954 3.893 3.105 6,415 5,627 5,222 4,434 
1955 7.646 6.553 -6,570 -7,662 3,518 2,425 
1956 2.175 0.329 12,734 10,888 4,564 2,718 
1957 19.256 15.957 11.233 7,935 8,280 4,982 
1958 -5.146 -7.189 -4.407 -6,450 6,654 4,610 
1959 2.725 0.722 11.552 9,550 -3,040 -5,043 
1960 -0.714 -2.539 2.125 0,301 5,455 3,631 
1961 4.590 3.622 1.046 0,077 1,066 0,097 
1962 0.380 -1.124 4.183 2,679 -0,532 -2,035 
1963 8.493 7,011 4.719 3,237 7,106 5,624 
1964 3.549 4,090 7.525 6,065 3.154 1,694 
1965 2,791 1,093 5.470 3,772 6,188 4,490 
1966 ; 1.136 8,326 9.439 6,629 13,297 10,487 
1967 -0.^ 17 -3,004 7.331 4,843 6.613 4,126 
1968 10,898 7,042 7.970 4,114 11.894 8,038 
1969 -0.414 -4,808 1.263 -3,131 3.034 -1,360 
1970 7.537 3.003 0.440 -4,094 3.113 -1,420 
1971 8.300 4.066 5.583 1.349 3.183 -1,051 
1972 13.629 10.067 5.921 2.359 -0.382 -3,945 
1973 -3.138 -8.681 9.142 3.598 11.190 5,647 
1974 14.443 4.886 14.310 4,753 22.070 12,513 
1975 13.525 6.151 32.277 24,903 17.905 10,531 
1976 31.736 26.750 11.548 6,563 10.863 5,878 
1977 15.038 9.209 18.078 12,249 17.494 11,664 
1978 11.736 5.081 2.657 -3,999 4.820 -1,835 
1979 14.645 6.162 5.938 -2,545 7.914 -0,569 
1980 4.256 -5.482 10.064 0,326 7.333 -2,405 
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Iowa Missouri Pennsylvania Minnesota 
(nominal) (real) (nominal) (real) (nominal) (real) (nominal) (real) 
-0.257 1.145 -4.024 -2.622 -0.776 0.626 -1.074 0.328 
-4.474 6.881 -11.507 -0.151 -6.714 4.642 -6.238 5.117 
-20.052 -7.599 -15.189 -2.736 -7.796 4.657 -12.210 0.243 
-30.986 -27.336 -29.507 -25.857 -21.343 -17.693 -21.667 -18.017 
11.229 4.752 9.685 3.208 5.426 -1.051 6.555 0.078 
4.314 2.245 0.384 -1.685 9.403 7.334 1.499 -0.570 
8.813 8.133 9.496 8.816 9.764 9.084 8.279 7.598 
0.351 -3.636 0.000 -3.987 -7.232 -11.219 2.969 -1.018 
2.934 4.908 5.094 7.068 2.774 4.747 0.531 2.504 
-0.341 -1.661 -9.003 -10.323 -7.247 -8.567 -1.332 -2.652 
2.194 0.891 2.151 0.848 4.474 3.171 2.646 1.343 
4.089 -3.090 3.485 -3.695 0.000 -7.179 2.323 -4.857 
8.447 -1.576 14.036 4.013 13.704 3.681 7.374 -2.648 
8.873 0.013 13.092 4.232 9.109 0.249 7.089 -1.771 
9.996 4.418 8.265 2.688 0.248 -5.329 7.442 1.865 
3.240 -0.692 5.381 1.450 10.138 6.207 3.424 -0.507 
0.940 -7.117 0.000 -8.057 2.436 -5.620 6.701 -1.356 
11.895 1.757 11.398 1.260 2.378 -7.759 9.025 -1.113 
7.403 1.709 10.047 4.352 -4.145 -9.839 8.277 2.582 
5.168 5.526 3.964 4.322 5.839 6.197 10.349 10.707 
0.274 -1.678 5.165 3.213 11.685 9.733 0.420 -1.532 
11.545 5.245 16.227 9.927 9.446 3.146 13.458 7.158 
2.808 0.524 1.416 -0.867 14.830 12.546 7.420 5.136 
5.390 3.473 -1.845 -3.762 -3.431 -5.348 6.801 4.884 
0.970 0.182 0.000 -0.788 9.407 8.619 2.306 1.518 
4.287 3.194 3.381 2.288 -2.518 -3.611 4.260 3.167 
5.399 3.553 7.855 6.009 -1.859 -3.705 9.287 7.441 
3.834 0.535 23.915 20.616 7.504 4.205 4.252 0.954 
4.253 2.209 -18.677 -20.721 10.295 8.251 6.057 4.013 
4.199 2.196 23.209 21.207 4.140 2.137 10.160 8.157 
3.513 1.689 -10.450 -12.275 0.462 -1.362 1.100 -0.724 
-1.624 -2.593 9.968 8.999 3.513 2.544 1.016 0.047 
6.891 5.388 -3.748 -5.252 3.931 2.427 2.001 0.498 
2.958 1.476 11.297 9.815 0.427 -1.054 1.336 -0.146 
3.387 1.927 13.263 11.803 -0.642 -2.102 7.401 5.941 
6.159 4.461 -7.423 -9.121 3.893 2.195 2.498 0.799 
13.582 10,772 14.259 11.449 12.771 9.961 9.870 7.060 
7.375 4.887 2.251 -0.237 4.961 2.473 3.159 0.671 
8.925 5.070 3.872 0.016 2.391 -1.465 11.575 7.719 
10.472 6.078 11.962 7.569 1.922 -2.471 2.104 -2.289 
4.652 0.118 4.023 -0.510 -1.166 -5.699 4.914 0.380 
3.441 -0.792 8.623 4.389 12.280 8.046 1.009 -3.224 
6.324 2.761 9.423 5.860 21.212 17.649 -8.225 -11.788 
6.992 1.449 3.619 -1.924 -7.397 -12.940 14.376 8.833 
31.963 22.407 19.722 10.165 4.417 -5.140 28.875 19.319 
12.405 5.031 8.214 0.840 14.351 6.977 22.635 15.261 
13.395 8.409 10.536 5.551 22.848 17.862 9.064 4.078 
12.842 7.012 15.783 9.953 8.949 3.119 10.231 4.401 
5.001 -1.654 9.706 3.051 7.855 1.199 2.505 -4.150 
8.192 -0.291 10.211 1.728 5.596 -2.887 10.371 1.888 
7.571 -2.167 13.099 3.361 5.942 -3.796 10.070 0.332 
Table D2, Growth rates for gross cash rents 
Year South Dakota Michigan Wisconsin 
(nominal) (real) (nominal) (real) (nominal) (real) 
1929 _ _ _ — — 
1930 3.718 5.120 -8.131 -6.728 -11.521 -10.118 
1931 -9.167 2.189 -7.574 3.782 -0.211 11.145 
1932 -22.816 -10.363 -18.639 -6.186 -17.979 -5.526 
1933 -19.955 -16.305 -19.525 -15.875 -22.251 -18.601 
1934 -2.485 -8.962 9.226 2.749 3.411 -3.066 
1935 -1.905 -3.974 3.661 1.592 0.608 -1.461 
1936 3.155 2.475 13.149 12.468 14.371 13.690 
1937 -6.412 -10.400 -1.153 -5.140 4.616 0.629 
1938 4.532 6.505 -2.346 -0.372 -2.796 -0.822 
1939 -6.538 -7.858 -1.495 -2.815 -2.876 -4.196 
1940 -4.845 -6.148 5.280 3.977 3.133 1.830 
1941 8.168 0.988 5.286 -1.893 -0.515 -7.695 
1942 9.946 -0.077 10.047 0.024 19.643 9.621 
1943 17.341 8.481 14.571 5.711 6.175 -2.685 
1944 5.799 0.222 4.150 -1.427 10.416 4.839 
1945 5.924 1.993 15.066 11.135 6.443 2.511 
1946 8.072 0.016 4.779 -3.278 12.059 4.002 
1947 14.772 4.634 10.586 0.448 4.815 -5.323 
1948 6.145 0.450 12.260 6.565 23.278 17.584 
1949 -5.794 -5.436 -1.470 -1.112 -10.336 -9.978 
1950 20.830 18.878 -0.947 -2.899 5.952 4.000 
1951 5.542 -0.758 3.995 -2.305 14.263 7.963 
1952 8.769 6.485 20.576 18.292 5.954 3.670 
1953 9.867 7.950 7.076 5.159 7.693 5.776 
1954 -2.034 -2.822 1.572 0.784 -4.004 -4.792 
1955 3.367 2.274 -4.087 -5.171 4.715 3.622 
1956 9.872 8.025 15.313 13.467 3.994 2.147 
1957 -6.401 -9.699 5.343 2.044 0.425 -2.874 
1958 3.355 1.311 1.638 —0.406 3.579 1.535 
1959 10.927 8.924 7.585 5.582 3.456 1.453 
1960 -0.929 -2.753 5.850 4.025 7.236 5.411 
1961 3.663 2.695 -0.570 -1.539 -5.203 -6.172 
1962 -1.815 -3.319 4.059 2.556 3.124 1.620 
1963 -0.920 -2.401 1.565 0.084 10.326 8.844 
1964 17.117 15.657 4.036 2.576 -2.397 -3.856 
1965 0.930 -0.768 4.440 2.741 0.828 -0.870 
1966 5.844 3.034 6.717 3.907 9.749 6.940 
1967 -1.171 -3.659 17.270 14.783 -0.125 -2.612 
1968 11.270 7.414 -10.325 -14.181 3.737 -0.119 
1969 10.720 6.326 -13.044 -17.438 6.687 2.293 
1970 0.472 -4.062 -4.026 -8.559 4.453 -0.079 
1971 2.784 -1.449 24.473 20.240 5.137 0.904 
1972 -8.348 -11.911 -2.339 -5.901 -2.536 -6.098 
1973 13.477 7.934 10.258 4.714 7.859 2.316 
1974 19.671 10.114 16.720 7.163 13.359 3.802 
1975 1.770 -5.604 9.223 1.850 16.959 9.585 
1976 19.828 14.842 9.817 4.832 7.776 2.790 
1977 11.538 5.708 15.015 9.186 19.023 13.194 
1978 5.609 -1.046 4.400 -2.255 8.168 1.513 
1979 7.584 -0.899 6.721 -1.762 5.805 -2.677 
1980 7.049 -2.689 14.842 5.104 6.852 -2.886 
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North Dakota Oklahoma 
(nominal) (real) (nominal) (real) 
0.000 1.403 -5.368 -3.965 
-21.056 -9.701 -16.338 -4.983 
-12.464 0.011 -22.206 -9.753 
-13.227 -9.577 -23.675 -20.025 
9.623 3.146 24.750 18.273 
-8.618 -10.687 -4.933 -7.002 
6.766 6.086 10.648 9.968 
-9.812 -13.799 0.504 -3.483 
-9.737 -7.764 9.119 11.093 
-4.652 -5.972 -7.129 -8.449 
3.509 2.206 -0.990 -2.293 
-4.707 -11.886 7.659 0.480 
22.555 12.532 4.945 -5.078 
25.345 16.485 6.372 -2.488 
5.092 -0.485 8.289 2.712 
8.168 4.237 8.004 4.073 
16.806 8.749 1.733 -6.323 
9.982 -0.156 16.149 6.011 
-2.020 -7.715 7.599 1.904 
18.147 18.505 2.937 3.295 
10.876 8.924 -2.397 -4.349 
-10.876 -17.176 9.015 2.715 
16.804 14.520 -0.990 -3.274 
-1.449 -3.366 8.577 6.660 
8.060 7.272 -2.543 -3.332 
-9.161 -10.254 1.626 0.533 
18.784 16.938 3.842 1.996 
8.778 5.479 6.232 2.933 
0.280 -1.764 -1.681 -3.725 
23.756 21.753 14.747 12.744 
4.100 2.275 "2.781 -4.605 
-3.660 -4.629 4.412 3.444 
1.954 0.451 2.487 0.983 
10.213 8.731 7.273 5.791 
3.810 2.350 1.618 0.158 
6.161 4.463 13.634 11.935 
17.527 14.717 8.198 5.388 
3.050 0.563 -5.163 -7.651 
12.995 9.139 8.961 5.105 
4.903 0.509 4.256 -0.138 
1.543 -2.991 10.071 5.537 
0.235 -3.998 5.548 1.315 
11.739 8.176 0.407 -3.156 
5.390 -0.153 8.642 3.098 
36.023 26.466 18.696 9.139 
13.844 6.470 10.258 2.884 
18.152 13.166 10.752 5.766 
0.998 -4.832 6.653 0.823 
-2.006 -8.661 -3.513 -10.169 
32.899 24.416 16.705 8.222 
-12.943 -22.681 -3.125 -12.863 
